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Thirty-inch Engine Lathe. 
fhe accompanying illustration represents a 
thirty-inch swing engine lathe recently 
Reed & Co., Worces- 


nev 

brought out by F. E. 
Mass. 

» bed is of unusual depth for a lathe of 


this size, and is well tied together. The 
itside Vs of the bed, on which the car- 


riage moves, are much larger than the inside 
Vs. for the purpose of giving larger 
bearing surface for the carriage to 
ve upon. 

rhe live spindle is made from a 
cible steel forging, and runs in 
made of cast-iron lined with 
babbitt metal, which is put 
boxes in such a manner that 
The front 
long. 


} LCs 
re iine 
into the 
cannot work loose. 
bearing is 44” 
lhe cone pulley has five sections, 
the largest of which is 21” diameter 
for a 4" belt, the spindle is 
strongly back-geared. 
has taken to make 
so they will run smoothly. 


diameter by 92° 


and 
Special care 
these 

The rest 
Vs, and is 
The 
inde- - 


been fears 


lis long bearings on the 
securely gibbed front and back. 
feed works are driven by an 
pendent rod and patent friction feed, 
so that 
obtained. 


variable feed, 
a lurge range of feed can 
The power cross-feed is so arranged that the 
vearing does not lock in with the lateral feed 
ind break out the teeth of the gearing, in 

ise both feeds are put in operation at the 
The lead screw is made of steel, 


ind by a simple 


be 


same time, 
ind is operated in connection with an open 
The rack pinion is arranged 
cutting 


ind shut nut. 
disengage from the 

The screw gearing is compounded 

threads, 


rack when 
screws. 
to give a large range of 
The foot-stock is stiff and strong and 
It is 
ved by a pinion gear in connection 
with the rack on the bed, and carries 
a spindle of ample size. This lathe 
with a 12-foot bed complete weighs 
pounds. With the lathe is 
furnished acountershaft having patent 
friction pulleys 18” diameter. 
aS 
Design of Drop-hammer 
Lifter. 


has a long bearing on the bed. 


V 
7850 


New 


1e illustration given’ herewith is 
ened to show some improvements 
vhich have been made in the larger 
size of the Peck drop-hammer lifter, 
severe service required of these 
Ing developed in some cases Weak 
sses which were unexpected, and 
did not manifest themselves on 
the 


much 


Which 
the smaller sizes. To begin with, 
itself has 
and the 
main shaft 


made 
the 


been 
length of 


Trame 


avier, bear- 


ys on the made longer, 


he caps on these bearings being 


secured by bolts which pass entirely through 
provided with check 
the 


he frame, and are 


its at the top, as shown, 


ractice 


ram In this machine the bearings ar 
he same diameter at each end of the shafts, 
nd. since the hubs of the lift and dog 


made to serve as collars for 


this shaft has no shoulders what 


ranks are 
iin shaft 


‘upon it, but is a straight plain shaft of 


niform diameter from end to end, 


i i a " mo 


former 
being to tap these bolts into the 


the 


The 


wheel and 
both these 


the 
has also been increased, 


pinion 
having 


strength of gear 
shrouded teeth. 

The bearings for the back shaft are bushed 
with plain cylindrical bushings, which are 
replaced when worn, 
ample provision for thorough lubrication. 
is found that the 


readily and there is 


In these larger sizes it 
lifter works better not to 
divided, and with rubber 


sockets 


the 
springs 


have 
inserted 


THIRTY-INCH 
but to insert a rubber cylinder in 
the lifter belt. 
pinion the 
back shaft to be placed in center of its shaft, 
When 


strain acci- 


in flanges, 
the cavity in hammer under 

This arrangement allows the on 
instead of at the end next to bearing. 
thus arranged, should any extra 
dently come on pinion, the shaft will spring 
whereas, if 


and relieve the frame, pinion is 


to frame, an extra strain, such as break- 


tooth of 


close 


ing of gear or pinion, would be 


y, 


van rn 


iy 


Hh Mii 


5 


Hil 


i 


an 


DRoP-HAMMER 


liable to break the frame, The crank illus- 
trated is the latest improved fine adjusting 
crank for silver and other fine work, and 


enables the blow to be changed in length by 


half-inches, the change being made by means 
of the clamp which holds the crank-pin solidly 
to the crank. The shafts are made of ham- 
mered crucible steel; cranks, ratchet, and 
dog of forged steel, 

It is made by the Miner & Peck Manu 
facturing Co., New Haven, Conn 


ENGINE 


Drop Dies—Selection of Steel for—Using 
and Repairing 
By B. FY. 


SPALDING, 


After drop dies have been in service for a 
time, small checks and cross-cracks appear 


around the edges of the impression, which a 


longer term of service develops into larger 


ones With protruding lips. The closer these 








LATHE, 


each other the better it is for 
the The anomaly is presented that, 
while it is for the the that 
checks should be prevented from getting 
into it, yet when they do come, it is well 
that they come thickly. The 
a circumscribed limit the smaller 


checks are to 
die. 


good of die 


more of them 
there are in 
they will be, and the longer it will take them 


to open to such a size as to require Closing. 


They will require to be closed when their 


ia 


lips protrude into the 





LIFTER, 


the 
when 


body of 
which is dropped in them, or 
have opened so much that the 
forced into them, 
to stick in the die. 

When the 
regular, and but a small distance apart, 
die after 
first ‘* 


causes the dropped pice 


checks appear at 


will sometimes stand longer 


doctoring ” 
than it before 


treatment again, did 


to fixing, in the first place. 


piece 
they 
hot stock, 


a tolerably 
the 
the 
before it requires the same 


it came 


There is, probably, no particular trick of 
ingenuity that is especially excellent as a 
method of the That 


which naturally presents itself toa mechanic 


closing up checks. 
is efficacious ; simply the process of moving 
the surrounding stock by sets and punches 
in the manner of 
ing it 


pening up a crack, start 
back from as far as it is deemed ad- 
visable to close in, at the roots of the check, 
and driving in the lips last, to condense 
final filling. 

A die which is properly dressed 
Will look as well 


the 


first, 
and harden the 


and 
alteration in its size will be searce 


as a new die, 


ly perceptible, except under accurate 


vaugine. Experienced hands in 


staking up dies will close up quite 


large cracks so that they cannot be 


seen, When it would puzzle a novice 
the 


is moved 


where stock from 
to fill them. It 


distance 


to know to vet 


from. some 


under the gentle influence of 


rounded — sets, whose successive in- 


dentations are so close together as to 
Ocea- 
imbedded 
with something of the skill 
Afghanistans display in their in- 
that skill 
western barbarism the 


simulate a smooth surface 


sionally a foreign 
for filling, 
the 
laid 
Which taught 


piece is 


metal work, oriental 
mechanical 
fitted.” 


Checks in dies are produced by the ex- 


aphorism, ‘‘ Every hole 


can be 


pansion and contraction of the metal around 
the The 
by the sudden acquisition of heat from the 


impression. expansion is caused 
hot material, which is forced against the walls 
of the die when the blow is struck, which heat 
is communicated very quickly to the edges of 


the die with which it comes in very close 
contact, and causes a rim of the metal close 
to the edge to expand. When the 
hot material is removed from the die, 


the heat in this rim is diffused through 
the body of the die, and the rim con 
tracts by the cooling it thus 
Why the 
and contraction Cause it to crack? 


under 
should 


“oes, expansion 

If we take a piece of steel half an 
inch square and six inches long, and 
put it into a clamp bearing against 
Which is so large and strong 
that it will not 


the ends, 


be affected while we 
heat the half-inch piece it holds to a 
bright heat, the piece will yet ex 
pand ; speaking loosely, the particles 


will swell, and as they are restricted 


from growing length-wise, they will 
develop sidewise, and during the 
Whole time while the piece is heating 
it will press against the ends of the 
clamp, and continue to be six inches 
long, but when it begins to cool it 


will commence to shorten, and when 
it is cold it will be, 
- an inch 
It could 


long while 


say, an eighth of 
less than its original leneth, 
ret to be only 


it was being heated 


inches 
in the 


six 


Clamp, and it must get less than six inches 


long as it shrinks in cooling, 
Now the heated 


sion in a die 


around the 
the 
sudden 


rim impres 
acts in 
the 
heat from the hot piece which is struck in it, 
that the of half-inch steel the 
clamp; the body of metal composing the die 


same miuanner in 


expanding with increment of 


piece does in 


acting in this case as the 
heated part 
this heated rim cannot shrink from 


Clamp holding the 
from expanding in length, but 


the two 












») 


~’ 





ends as it cools off, like the piece of half- 
inch steel, for it is confined all the way, by 
its adhesion to the heated adjacent 
parts of the body of the die, and in cooling 
from the effects of the first blow struck in 
it, it experiences a stress on the most ex- 


less 


posed side, tending to destroy its longi 


tudinal cohesion, and to this and recurring 
stresses it finally gives way, breaking into 
which are less regular and 
the 


of equal tenacity and texture. 


checks, more or 


fine, as stock is more or less homo 
geneous 

The fineness of the checks also depends 
in some measure upon the depth to which 
the rim is heated by the hot piece remain- 
ing in contact with it for a longer or shorter 
period ; the shorter this period is, the less 
depth will the heat penetrate, and the finer 
will be the checks. The degree of mechan 
ical expanding stress to which the die is 
subjected in compressing the work within 
it, also influences the character of the check 
ing, When this is excessive, so that the die 
yields to it in some measure, the tendency 
appears to be to create checks more abund- 
antly, as may sometimes be observed in 
cases where the upper die is not as finely 
checked as the lower one, although the lat- 
ter is in the hot work for a 
much longer time than the former, and for 
the greater 
stress upon it, would check coarser. This 
cause may not be deduced from the behavior 
of a single pair of dies, but when the same 


contact with 


this reason, if it were not for 


occurs repeatedly, the cause must be found 
in a constant circumstance, which must be 
the duty which the dies perform, for it 
would not be probable that the poorest piece 
of steel would happen always to be the 
upper die. 

By the way, the poorest piece of steel for 
some uses may be the best for others. As 
far as checking is concerned, it makes no 
difference whether the body of metal which, 
in resisting the expansion and contraction 
causes checks, is outside or inside of the 
surface exposed to the heating. In the issue 
of the AMertcAN Macuinist Dec. 1, 1892, 
page 4, is described the upsetting of round 
pipe around a square plug to form a square 
hole. This plug, about two inches long and 
an inch square, is driven forward into the 
hot pipe, and immediately withdrawn, but 
while it is in there, the stock of the pipe is 
very strongly compressed around it, which 
causes it to absorb heat rapidly on its sur 
faces. It is cooled by a stream of water 
when it is withdrawn, before the interior is 
heated. In this case, the resistance to ex- 
pansion and contraction which causes its 
corners to check is offered by the immobile 
interior. These plugs when made from 
good tool steel checked very badly, but by 
one of those accidents, which are sure to 
happen when there is any possibility that 
different kinds of steel can get mixed, a lot 
of plugs was made of low steel, and it was 
found that they withstood the hardship 
much better than the others, and the low 
steel was adopted in preference to the higher 
grade. The substitution would be econom 
ical, even if the cost of the low steel was 
considerably higher than the other. 

Saying nothing about why steel hardens, 
but taking the simple fact that it does not 
harden when slowly cooled, and does harden 
when cooled quickly, it is very evident that 
the which heat 
harden deepest, because the heat will be 
transmitted to the water from a distance 
with greater rapidity. So, also, the steel in 
drop dies, which is the best conductor of 
heat, will be penetrated deepest by the heat 
gained from contact with the work dropped 
in them. As the greater depth affected by 
the sudden increment and decrement of heat 
great 


steel conducts best 


tends to produce coarser checks, ¢ 
conductive and hardening capacity in steel 
for dies, in which hot work is to be worked, 
is not as desirable as it is in dies for striking 
cold metal, because the conditions for deep 
hardening and fine checking do not appear to 
co-exist in the die steel ordinarily furnished. 

Deep hardening is not as essential in dies 
for working hot metal as capacity of en 
durance. If the bottom of a die does not 
beat down on account of the softness of the 


beneath it, and by settling, deform 


stock 





will . 
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the work or 
die is 


set up a splitting strain, the 
hardened as deeply as is necessary. 


In dropping cold work there is a much 
greater liability of injury to the die from 
the 


from checking, although dies used exclus 


driving down bottom, and much less 


ively for compressing cold work will check 


in time, as may be observed by looking 
under the heads of wire nails and rivets. 
These checks are fine, although the dies 


must be made of steel which is thoroughly 
hardened, to prevent them from indenting. 
The this the 
same as in dies for hot work, except that in 
this the 


pression of the stock in 


cause of checking must be 


instance heat is due to the com 


heading, which is 


communicated to the dies at every stroke 
that 
and does not manifest its effects as quickly, 


but its 


It is not as intense as from hot work, 


continued intermittent influence, 


though mild, is persistent, and is graven 
upon the dies in light and numerous checks. 

The form which is given to the surfaces 
of dies which cannot be used plain requires 
careful consideration. When it is necessary 


to make an offset in the face of a die, to 


conform to the shape of the piece which is 
to be dropped, and a part of the impression 
is to be cut in it, the offset should not have 
a sharp interior corner, if it can be avoided, 
almost certain to 


because a check will be 


start in the impression at that point, and on 
account of its situation it will extend faster 
than checks in less exposed parts and cause 
the work to 


stick. In such places, checks 


eannot be closed up without more than ordi- 
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A few years ago a concern that used many 
dies for forging a specialty had become so 
well suited with a brand of steel that the 
managers had ceased to pay attention to it, 
two 
low, 


when one morning 
one was that their 
the other that the manufacturers had quit 
They forced to experi- 


with other brands, and had such bad 


they discovered 
things stock was 
business, were 
ment 
luck that they had to keep six die sink- 
ers at work daily until a late hour at night, 
their 
manu- 


and still were not able to produce 


regular amount of forgings. One 
the 
quality of his steel, that he sent them a ton 
and a half of it. After thorough trial, they 
sent him word that they would return it ; it 
He sent on an 


pert, who laid the blame onto the working 


facturer was so sure of satisfactory 


was worthless for dies. ex- 
hardening, but 
after a thorough trial he acknowledged that 
With this 
maker instituted 


of the steel in annealing and 


the steel would not do the work. 
fact 
aseries of experiments, which resulted in 


to start on, the steel 


producing a steel which was easy to work 
with cutting tools, was said to be quite low 
in carbon, but tempered hard enough for 
the purpose, and endured the usage at the 
drop so well, that it is not uncommon to 
make 18,000 pieces with a single pair of 
The fine, and the dies 
actually wear out by the flow of the hot 
metal. 
than before, one man working five 
hours in a week keeps up with the demand 
for dies. Part of this gain is attributable to 


dies. steel checks 
Although more pieces are made now 
ever 





Wo0op-WORKERS GRINDING MACHINE. 


nary difficulty, and thus around the offset 
becomes the least enduring part of the die. 
By changing the parting line of the dies on 
the piece, it is sometimes possible to avoid 
making a sharp corner in the offset of the 
and 
liable to check, while the impression which 
is cut in it may still be made to have the 
sharp corner required to perfect the dropped 


die block, leaving it rounding less 


piece. 

Another thing which may be considered 
irregular 
they 
over plane-faced 


in forming dies with curved or 
that if 
have an 


faces. is properly shaped, 


may advantage 
dies in regard to the liability of moving 
endwise in the drop. If they are correctly 
balanced to the work, the force of the blow 
and the resistance of the fin will tend to 
make them mesh correctly, but if they are 
the 
tinually tends to drive them out of place. 


When the tendency to displacement is ex- 


not so balanced, the force of blow con- 


cessive, it may sometimes be remedied on 
old dies by planing the tenons to an im 
proved angle with the trend of the faces, or 
on new dies by bettering the parting line, 
The capacity of endurance which die steel 
may possess cannot be predicted from its 
susceptibility to softening by annealing. 
will better than 
other by a particular process, and the = re- 


Some steel anneal some 
sults may be reversed by another process. 
There is a constitutional difference. It 
would be strange if two batches of steel 
were ever constituted exactly alike, and the 
effects of slight differences are marvelous, 
but at the present time, tolerable uniformity 
can be secured by dealing with responsible 
manufacturers. 





improved means and methods of making the 
dies. The time required for making a die is 
reduced from three hours, which was quick 
time formerly, to forty minutes, which is 
quick time now. 





<> 
A Wood-worker’s Grinding Machine. 





The accompanying illustration is of a ma- 
chine which is especially designed to do 
most of the grinding required where various 
forms of wood-working machinery are used. 

As will be perceived, it consists of a frame 
of the usual form carrying an arbor at the 
which is driven countershaft 
attached to the At the left-hand 
end an extension of the frame supports a 
device for holding shimmer heads while the 
ground in their places, 
this device, as will be seen, having all the 
usual and necessary adjustments for giving 
the required form to cutters in heads of any 
diameter or form. 

At the opposite end of the frame is the 
device for saw sharpening and gumming, 
this also having adjustments, and all needed 
facilities for grinding circular saws of any 
kind. 


top, from a 


frame, 


cutters are being 


The wheels placed on the arbor between 
the intended for promiscuous 
grinding of tools, or anything which may 


boxes are 
require to be ground, the object in provid- 
ing so many of them being to have them in 
different forms for the different classes of 
grinding, so that a wheel adapted to almost 
any possible requirement may be at hand 
and ready for any time. These 
wheels can be of any desired form—to suit 
special cases if need be, and all are 8” diam- 


use at 
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eter. The weight of the machine is al 

250 pounds, and it is made by Samuel 

Rogers & Co., 27 Lock street, Buffalo, N 

*—_>e —_——_- 

Manufacturing in Birmingham— Janos 
Watt's Shop—Tangye’s. 


In ‘‘ Industry ” a series of very interest 
articles is just closing, called,‘‘ Extracts f1 
a Note Book,” by ‘‘ Techno,” whom 
strongly suspect is Mr. John Richards | 
self In this last installment of the s 
the following passages occur: 

Iam now convinced that our progres: 
this world depends greatly, if not entir 
on what others know, do and think, 
there is no longer a mystery to my mi! 
China’s standing still for some thousands 
years, with a wall of masonry on the 1 
tar side and a wall of bigotry on all sides 

I find engineers, mechanics and men ») 
the same everywhere, with like facul: 
powers and traits, and have discarded 
little gauge of personal prejudice for s 
thing I hope is more rational and true. 

* *% * * * 

We went down to Birmingham. W 
queer places the English select for ci 
It isa matter of accident. Birminghan 
an accident. Set on hills, valleys and 
kinds of sidling ground. Its name, tov, js 
an accident. Brumagen, it is called so) 
times, but the name originally was Borou 
Meecham, the Borough of Meecham. 

The things made here would requir 
book to enumerate, mostly of metal, such «:s 
pens, buttons, guns, jewelry, hardware a 
the like. There is not much science in 
manufactures here, but a great deal of 
genuity, skill empirically acquired. For ex- 
ample, there is a way of eliminating im}. 
fect spots on gun barrels by welding 
flaws or spots. 


ae 


n 
This is done only by 
‘*barrel welders.” 
or cares to learn. 


No one else knows h 

A double-barrel gun 

made in a score of places by different peop! 
each performing his particular part. It 

the old system, as we would say, the op; 

site of the factory system, with advanta: 

and disadvantages in both a social and a n 

chanical sense. It leads to individualit: 
and that leads to a good many things «: 
sirable, but it costs more. 

Of one thing there is no doubt, N 
people work harder than Englishmen. They 
work ‘‘ with a will,” and produce also. [1 
not, how do they compete with their Ge: 
man, French and Belgian brethren that 
within sight across the channel, and no tax 
to keep their products out, the continenta! 
workmen receiving about half as mu 
wages? 

By the way, I have been watching thi- 
wages matter all along and find that it is n 
the wages that governs work, but the wor! 
governs the wages; that is, men are paid in 
proportion to what they do or produce. But 
that is no discovery, because how could 
be otherwise? All sell in the same market: 
and if the Belgians can hire a man for 
cents a day, how can the English compet 
and pay $1.50 aday? This wages proble1 
as commonly presented is bosh. It was 
better understood a hundred years ago t 
it is to-day. 

We went out to Soho, where James Wait 
lived, or worked rather, because he liv 
and is buried at Handworth, about two mil 
away. James Watt & Co. have a queer 
shop at Soho—old in parts, but not all ov 
In one section there are square cast-iron li: 


1 


shafts with long wooden drums _ nearly th 
whole length. In other parts all is moder: 
One old ‘ grasshopper” engine was “ put 
down by Jamie himself” as the 
charge told us. 
managed the engine, had put new brasses it 
her, but he did not know when—before hi 
was born forty The 
pumping engines at Pimlico, in 


man 


years ago, sewast 
London 
were made at the works of James Watt « 
Co.—about as advanced practice as can | 
found at this day. 

The British copper pennies are coined her 
by contract. Mathew Bolton, James Watt 
partner, undertook this coining of penni 
about 100 years ago, and it has gone on sine 
Just alongside of James Watt & Co. are th 








He said his father, who had 
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famous works of Tangye Bros., which we 
visited, and are here set down, all things con- 
sidered, as the most advanced works of the 
kind in the world. My uncle, who knew 
the works well, said: ‘‘ They ‘manufacture’ 
envines here, others ‘make’ them. Tangye 
Bros. have built these works and made their 
money mainly by making American things 
and inventions, which were always paid for 
and acquired in a business manner. These 
methods you see here, which we call a divi- 
sion of labor, or the duplicating system, is 
an American idea in such manufactures, but 
there is no chance to apply it on such a 
as this at home. We have no such 
market, and, it seems, do not want any. 
These men have five hundred millions of 
customers; when one country stops buying 


scare 


another begins. There are nearly one thous- 
and engines finished and in process here, 
counting steam pumps. There is nothing 
strange in a shelf thirty feet long, covered 
with erossheads piled up four high, or a 
pile of connecting rods that reminds one of a 
cane shed in Louisiana. It is only in pro- 
portion to the market and a result of natural 
prices for material, grit and confidence. 
These men are Quakers, from Cornwall, 
brought up to that 
equals of any people, and they have proved 
it. Put a tax of twenty-five per cent. on 
their iron and they would fail in a year. 
Their net profits don’t begin to amount to 
half that much.” 

The social arrangements of the men, about 
3,000 strong, are a revelation tome. They 
are like a government, have all kinds of in- 
ternal provisions like a country. Medical 
attendance, books, insurance funds and the 
The general man- 


believe they are the 


like are all provided for. 
ager, Mr. George Tangye, is a kind of leader 
for them; lectures, advises and meets with 
them, not as a master out of business hours, 
but as a citizen. The master part begins 
with the bell. 
some rational insight of the British engineer- 


and ends I am acquiring 
ing trades and the elements of one kind or 
another that make up that vast interest. 
< * * * * * 
_——— oo —-— 
Several Ways of Molding a Four-cham- 
bered Ventilator Shaft—II. 


By S. BoLuAnp. 


As a loam job, to be cast whole and in 
vertical position, we encounter a new order 
of things altogether; the requirements are 
so much different from the case we have 
been discussing as to make the business of 
molding this shaft in loam appear another 
trade. 

As we propose to mold this in its entire 
length, a suflicient height of oven and crane, 
as well as depth of pit, are prime requisites. 
It might be that an indifference as to inside 
finish could be taken advantage of, and the 
labor on the core considerably reduced there- 
by. A method of molding under such cir- 
cumstances will be shown, as well asa more 
elaborate one, in case it should be necessary 
to separate the parts in order to a perfect 
finish, inside as well as outside. 

Whilst it might not, in this particular in- 
stance, be desirable to adopt a system of 
dry sand cores, yet changes of design might 
make such a course indispensable; therefore 
iu method calculated to meet the altered cir 
cumstances will be discussed and suitably 
illustrated as we pursue the subject. 

It would be superfluous to go through 
every detail connected with the molding of 

ich a casting; therefore in dealing with 
this subject we shall pass over all the ordi- 

iry processes of loam molding, confining 
ourselves to those parts only that possess 
more than ordinary interest to the workman. 

To those who may be unacquainted with 
this particular class of work it may be well 
to state that a quadrant of 4 feet diameter 
does not make avery stable structure, in 
loam, when built to the height of 12 feet, 
and some method must be devised whereby 
the divided core may not only be handled, 
but conveyed in and out of the oven, and 
finally to the pit for casting. 

We will first consider how best to make 


such a mold if it were allowed to deliver the 
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casting with no more finish to the inside 
webs than could be given them by reaching 
from the outside. 
the cores might be built stationary on the 
foundation plate, but, as before said, some- 
thing must be done to save the fabric from 
settling out of shape during the process of 
transit from the center to the oven and back. 

Fig. 6 is a representation of such a core 
under course of construction after the cope 
has been struck and lifted away. The out 
side bearing is seen at A, and cores Bare 
built a short distance up, where a break is 


Under such circumstances 





























Fig.7 


made for the purpose of placing the first 
of four similar plates, or frames, that are to 
intervals of 2 feet 
103”, which distances would bring the last 
from the top. 
that the four quadrants are joined together, 


be built into the cores at 


one 6 It is at once observed 
and form as it were a whole cast frame by 
allowing the connection to pass through the 
web at C; it will be noticed that Vs 
are formed round the connecting piece to 


also 


insure a clean break, even with the casting, 
when the irons are broken out. 

Patterns for the webs are, in this case, 
made 2 feet 104” long; eight pieces only are 
needed, as the under ones can be drawn 
when the building has reached the top edge of 
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the upper one. 
and # that provision for the connecting web 
is made by cutting out a portion of the pat 
tern, the pieces F’ and G@ being necessarily 
made loose and pinned, to be taken out 
after the web pattern has been withdrawn. 
In this case the core sweep H need be but 
a few inches longer than will finish off each 
length of core as they are built. In building 
these cores have all plates 1$” clear of the 
that 
well cindered, and all loam as 
The holes J X indicate 
that a short length of 4 


casting, and be sure the brick work is 


very open, 


porous as possible. 


pipe is to be used for 
building up to, drawing 
it up as the work pro 
gresses; the  cindered 
spaces 
that 


sure 


leading up to 
point 
connection at 


guarantee a 
each 
course as they are laid. 
It is important that 
that portion of the core 
plates 
through = the 


which 


passes 





Casting 
should be as free as pos 
sand and 


sible from 


blackening, — otherwise 


they might be found 
when the 


were broken out of the 


loose irons 
cores, 

In order to reach the 
inside for a superior 
tinish we must lift out 


two opposite cores, 





How this may be done 
will be shown by the aid 
of Figs. 7 and 8, where 
the whole 





process is 
delineated in detail, cores 
A and B, Fig. 
the ones to be lifted out. 


7, being 





It will also be seen at C, D 


\ 





3 


as the bearing for the cope ring at B. The 
bed, as formed by the plate, is shown at C, 
Fig. 7, whilst the plate in position would 
appear as seen at J in the same figure. 

In this case it is best to have the web pat- 
terns made full length, set into position, and 
used as bearings on which to run a sweep 
of the 


a thing most de- 


vertically, thus obviating the use 
sweep board altogether 
voutly to be wished for when the cores are 
very long, as in this instance, 

The webs being all set in position, place 
the bolts as seen at D, with a wedge under- 
neath to keep them up snug, and if a tem- 
plate is prepared answering to the position 
of the bolt holes in plate at #, it may be 
the bolts and 


to the webs, thus serving the 


lowered around the tops of 
screwed fast 
double purpose of keeping the webs in place 
and holding the bolts in position whilst the 
For 


a four-inch perforated pipe is prepared for 


cores are being built. reasons Obvious 


each of these cores, to be built in the center 
and stand out through the covering plate, as 
shown at Fand G, Fig. 8, the object of this 
that 10, with 
holes cast corresponding to the position of 


being a plate, or cross, Fig. 


the pipes, may be firmly wedged around 
the pipes during the time that the cores are 
being moved about on the foundation plate. 


Holes 


Which the pipes pass, as seen at Fig. 8, can 


cast in the covering plate through 
be utilized for the purpose of stiffening the 
whole structure after the mold is closed, 
These cores are to be further strenethened 
by building in’ plates, as shown at F’, at 
about three places before 6” from the top is 
reached, when the plate shown at / is to be 
set on as seen, and the nuts serewed down, 
The handling of these cores is by the three 


staples seen, which, when a three-legged 
buckle chain is used, can be easily regulated 
to a plumb line. 


The pipes, in conjunction with the build- 
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Referring to Fig. 8 we see the foundation 
plate at A; bearing for the cope at B,; 


ring at (, and the inside lifting plates with 


cope 


a portion of the cores built are seen at D and 
H. It is always preferable to have the in 
side plates B and #H made as scen, so that 
their own impression forms the joint and 
leaves them altogether free from loam, 

The manner of setting these inside plates 
is as follows: First, bed for the 
bottom, lay out the quadrants, and, after 


strike a 


cleaning and oiling the plates, set them in 
their exact position, opposite each other, bed 
them down solid, and then build on a course 
and strike off a little above the plates all 
the bed for 


over; this gives the ribs as well 
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ing rings, stiffen the core laterally, as well 


as serve the purpose of a direct medium 
through which the gas can pass freely away 
at the top. The same precautions are to be 


taken in this case, as in’ the last, to have an 
open built core with cinders forming a chan- 
nel towards the holes in the pipe at every 
COUrse 

As before explained, the cores Cand Fare 
to be stationary, Consequently there will be 
pipe, and 

used in 


nothing except the perforated 

about six of the building plates 
their construction, The bolt G is shown sim- 
ply to give some idea of how core A would 
appear when that height had been reached. 


Of course it becomes an 


easy matter to 
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finish the inside of this mold when these op- 
posite cores are taken away, as illustrated 
above 

The simplest method of making full length 
dry sand cores for this casting is shown at 

Fig. 9. To be sure in this case 8 cores, 6 
feet long each, could be used effectually if it 
were necessary to adopt that mode of proced 
ure, but we set out to discover a means of 
making them in one length, supposing that 
a contingency might, on some occasion, pre 
sent itself, which would admit of no other 
solution to the difficulty. 

The chief prerequisites in this case are 
first, an arbor, or core iron as light as possi 
ble, and yet strong enough laterally, to 
stand turning up on end without springing; 
second, that the end bearing must be iron 
and independent of the sand core; and third, 
that means be taken to insure a safe eleva 
tion of the core, and having the same to 
hang plumb for closing in the mold. 

The end section and side elevation of a 
suitable arbor for such a core is shown at A 
and B, Fig. 9, the dimensions being 27 thick 
and 12” deep, on which wings Care to be 
firmly wedged, as seen at A. The bottom 
wing must be made extra strong, and must 
have a stud 3” diameter cast at each corner, 
and when the core iron is placed in the core 
box these studs must rest against the bot 
tom of the core box, as seen at G, 7, J and 
K. These studs must be placed to corre 
spond with bearings set upon the founda 
tion plate, and even with the seatings formed 
to receive the cores; by this means the 
weight of the core is resting independent of 
the sand seating. 

As seen, this bottom wing is securely held 
both ways by wedged pins inserted at holes 
Land M, provided for the purpose. Other 
holes, not seen, are to be used at intervals in 
a similar manner, with the view of distrib 
uting the weight of the core along the bar, 
and not depending entirely on the wedges 
which bind the wings to the bar. 

Additional stiffness may be given to this 
core at the bottom by casting intermediate 
studs 1” diameter on the wings at WV, O, P, R, 
Sand 7'’as far back as is thought necessary, 
This core can be made readily in a box after 
the manner shown at Ul’ U, the rolling over 
being effected by securing a stout wood 
frame at VOOV, filling in with old sand and 
bricks, and bolting or Clamping the core 
plate thereon, taking care to wedge between 
the plate and core iron at Wand X before 
rolling over, the latter precaution being 
necessary When the arbor is heavy, as in this 
Cause 

Six inches of sand, rammed solid to the 
face, is all that would be required for a core 
of this description; theremaining portion, or 
heart of the core, can be cinders. 

Once dry all is over, as the core can be 
safely transported by means of the holes Y 
and Z, the latter hole being made oblong for 
the purpose of regulating the swing when 
closing into the mold, The mode of swing 
ing is shown at Fig. 11, and consists of a 
wood block A about 18” square, rammed 
firmly in the floor for about 24 feet, the top 
end of which must have a groove cut there 
on nearly as deep as that portion of the ar 
bor that extends past the end of the core, and 
about the thickness of the same, 

The elevation of this core is easily accom 
plished by means of the shackle B, which is 
made to fit the arbor, and is proy ided with a 
threaded pin that precludes all possibility 
of the shackle spreading. 

ead mR : 

The Gage Tool Co., of Vineland, N. J., 
write us that they find their plane-truing de- 
vice, illustrated by us week before last, to be 
very useful also for truing the surfaces of oil 
stones. By using kerosene on the sand 
paper, to loosen the wood tiber that would 
otherwise clog up and glaze, it does this 
work perfectly, making the surfaces much 
better than when the stones are new. 

A recent improvement in the device con- 
sists in so arranging the sixteen compart- 
ments or cells in the bottom that they con- 
stitute pockets for wire nails, brads, screws, 
ete., a cover fastened by two screws serving 
to hold these in place when the device is 


turned over for use in truing planes, 
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By 


If it were possible by chemical analysis to 
determine what change should be made ina 
mixture of iron to produce a desired result, 
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such a course is expensive and slow. Cheap 
irons cannot be purchased on guaranteed 
analysis, for a furnace will not run regular- 
ly, and even the twoends of the same pig will 
not give the same analysis. In ordinary mar- 
ketable pig-iron, phosphorus and manganese 
will not run over one per cent., and sulphur 


TABLE I. 








No. Test 
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Gray Silicon Pig 
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4.36 
10.34 


P. Mn. S&S | &.¢, Cc. C. 

| 
0 25 0.26 0 09 0.03 1.62 | 1.51 
1.20 0 84 0.18 0.04 3 22 0.33 
0.45 0.52 we 1.92 0.07 


will run only a few hundredths. As the first 
twoexert very little influence on foundry iron, 
and do not increase chill or make iron white, 
we may ignore their presence. It is well to 
purchase irons that have a good reputation. 
The most common element found in pig-iron 
and the most important is silicon. Its pres- 
ence up to about three per cent. makes iron 
soft and gray and reduces shrinkage. 

It does this by changing carbon into dark 
and bulky graphite, which colors the iron and 
makes the casting larger. Silicon is an an- 
tidote for anything that produces an opposite 
effect. All we have to do therefore in every- 
day practice is to see that silicon is present to 
the extent that is required. 

Owing to circumstances the founder must 


TABLE II.—(FIG. 33) 











376 
141 


397 | Silvery. 
401 | Flaky 





Impact. Shrinkage. 
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TABLE III—(FIG. 34). 


: D. L. Strong- 

= — Chill. - — 

; a Ss. Test Bar. 

Strength. Def Bo — ae 
237 16 248 | .246 100 All. 384 
439 .29 | .168  .186 74 .40 379 
425 Oe 139 | .146 64 .10 514 
125 11 | .199 | .201 132 .U 245 
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which is acceptable, its shrinkage, chill and 
strength is a standard by which to judge fu 
ture work. Within certain limits, by kee} 
ing the shrinkage uniform, the castings wil 
be uniform. As a practical application w: 
will first present the record of tests of fou 
brands of pig-iron, and then present the re 
sults of four mixtures of these four irons. 

The grain of the center fracture of a test 
bar is shown by the square drawing, whik 
the rectangular drawings represent the end of 
a bar with the side broken off, showing th 
depth of chill and the grain. 

The chemical analysis of test bars of th: 
pig-iron is given in table I. 

The figures on the ends of the test bars in 
dicate the actual chemical analysis of those 
bars. It was intended to have them as nearly 
as possible 1.50, 2.00, 2.50 and 3.00, , 

The original pig-iron from which 376 was 
made contained T. C. 2.98, of which only 
0.95 was G. C. 397 is supposed to be ot 
nearly the same composition as 401 except as 


to silicon. 


ma 


| 


348 349 350 


FIG.36 





























TABLE V—(FIG. 36). 





Dead Load. 
No. Percentage. 
Test. Silicon. . 
Strength. Def. | Strength. | Def. 
348 146 per cent. silicon 362 .23 
349-22 per cent. silicon. 363 23 
350 = 244 percent silicon 380 28 
351 3 per cent. silicon.. 370 26 


purchase the iron that is cheapest in the 
market, and from it make the best castings. 
Iron that is low in silicon is cheap, and vice 
versa. We should therefore get as much 
silicon as possible in cheap irons. Often 
close- grained, light-colored No. 2 or 3 pig is 
higher in silicon than a more open and dark- 








No 
Test. 


B44 
B45 
346 
347 


144 per cent. silicon 
2 per cent. silicon 
2% percent.silicon 
3 per cent. silicon 









































TABLE IV—(FIG, 35). 


Impact. Shrinkage. 


Strength Def. 


144 per cent. silicon, 
341 2 per cent. silicon. 
246 per cent silicon. 
3 per cent. silicon. 


Impact. Shrinkage. 


D. L. Strong 
ness est Single 

Sq. | Thin ’ Test Bar. 

Bar. | Bar. 


Hard- (yin, 


345 .25 | .162 175 58 40 375 
334 | .2 156.158 45 22 365 
350 28 143.149 42 10 390 
385 27 | .184) .158 28 O08 380 








353 354 


FIG 37 © 











TABLE VI—(FIG. 37). 


Impact. Shrinkage. ia D. L. Strong- 
~oinreemeinan:| eee” (OR. | ont Gia. 
ness. rd 
— ¢ | Sq. | Thia Pest Bar. 
Strength. | Def. Bar. | Bar. 
co soci Sa 
| | 
299 15 | .227 | .248 84 All. 495 
356 2 169 | 339 60 1.25 508 
362 wl 163 | .220 57 .60 132 
451 27 | .155 | .167 55 22 469 
Dead Load. 
No. Percentage 
Test Silicon. 


Strength. | Def. Strength | Def. 


352 144 percent silicon. 365 .23 
353 | 2 per cent. silicon.. 348 23 
354 | 24 per cent.silicon. 318 24 
355 | 3 per cent. silicon. 348 80 


eriron, For large castings silicon must be 
low, and for thin castings it must be high. 

If chilled castings are to be made irons 
must be selected that have a natural tend- 
ency to chill. Such tendency is not due to 
ascertained chemical composition. If a 
founder applies ‘* Keep’s test” to a casting 


D. L. Strong- 
Hard- Chill. est Single 
eta ness. Test Bar 
Sq. | Thin est bar. 
Bar. | Bar. | 


486 7 179 243 65 1.25 540 
8390 20 161 | .217 57 60 475 
166 .29 156 161 56 20 505 
390 22 .147 160 58 18 460 





Impact. Shrinkage. D. L. Strong 
Hard: (oniul.| est Single 

Sq. Thin = Test Bar. 
Bar. Bar. 

373 .29 | .163 .181 54 40 380 

228 .23 161 .162 50 .20 360 

277 .24 | .141 .149 39 07 330 

401 32 


148.148 42 03 355 


Fig. 33—{table II) shows the four original 
irons, 

The following records show the results of 
adding to one of the two pig-irons, enough 
of one of the silicon irons to make test bars 
with 14, 2, 24 and 3 per cent. of silicon (aetual 
analysis is marked on the bars). They show 
that the peculiarities of a pig-iron remain in 
the mixture, and will not be wholly elimi 
nated by a change of chemical composition 

Fig. 34—(table III) is a mixture of white 
pig-iron (376) and a portion of flaky silvery 
iron (401), 

The carbon in the white pig-iron being 
nearly all in the combined state, so little of 
401 was used that it introduced but little ot 
its peculiar characteristics. The introduc 
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tion of silicon has formed graphite artificial- 
ly, making a very fine mottled grain and a 
very solid casting. 

Fig. 35 (table 1V) is a mixture of the same 
white pig-iron (376) with gray silvery iron 
397), which latter is made from a mixture 
of the same ores as 401, together with ores 
that alone would have made a high chilling 
iron. 897 would therefore carry a large per- 
centage of silicon, making a very close black 
iron much like the mixture in Fig. 34 if the 
silicon had been carried to 44 per cent. 

By the use of a low silicon softener we 
were obliged to use more of it, and have 
therefore obtained some of its other peculiar 
qualities. 

The silicon is more effective than in Fig. 
34, it taking one-half of one per cent. less 
silicon than in the former case to produce ¢ 
given result. The extraordinary strength of 
the single bars of this mixture indicates 
what may be done by careful selection and 
mixing in foundry practice. The mixtures 
in Figs. 34 and 35 are what would be desira- 
ble for machinery castings and indicate the use 
of low grade pig-iron and low silicon soften- 
ers. No. 1 pig-iron is a softener only, silicon 
being about 3 per cent.; it is therefore 
necessary to use more of it. 

Wefound while testing samples, one white 
pig-iron with silicon 1.97 and shrinkage 
square bar 2.41, thin bar .230, dead load 
strength 566, deflection 19, impact 412, hard- 
ness 65, strongest bar 596, det. 20, On the 
other hand, we have found a white casting 
of substantially the same chemical composi- 
tion With silicon 2.74 that was very tender. 

lItisa very rare thing for iron to be high 
in silicon and still remain white. 

Fig. 36 (table V) is a mixture of the gray 
pig-iron (441) with the low silicon pig (397) 
both having some tendency to chill. 

Fig. 37 (table VI) is a mixture of the gray 
pig-iron (441) with the high silicon softener 
(401) which latter has no chilling tendency. 

Graphitic carbon is a weakening element, 
especially if the grain be coarse. We see 
that if we wish little chill and low shrinkage 
we must use pig-irons with low chill, and 
that shrinkages may be lowered by mixture 
more than can be accounted for by that of 
the original irons. 

If softness, lack of chill and low shrink- 
ageare of more account than great strength, 
gray irons will be selected. While silicon 
will control the whiteness yet some irons 
will carry more silicon than others. In our 
foundry the bulk of the castings are very 
thin, and we wish to keep the mixture uni- 
form, and at the same time cost as little as 
possible. 

We have no favorite pig-irons but use 
What non-chilling irons the market affords. 

We make aset of test bars each Friday 
from the middle of the heat. 
prepared Saturday morning, and as we 


The bars are 


have more leisure we complete the test Sat- 
urday afternoon, and if necessary change the 
mixture Monday. 

We use from four to ten different irons in 
our mixture, counting Nos. Land 2 of the 
same brand as a different iron, 

We have found by various analyses that 
we need about 2.75 per cent. silicon in) our 
castings, and would prefer absolutely no 
chill, 

From crucible tests the average strength 
of the pig-irons that we use would be about 
500 pounds, and the average shrinkage 
would be .155, and the average chill about 
0.04. From these irons in the cupola we wish 
to get an iron with shrinkage of square bar 
125, thin bar .140, and with chill about the 
sume as the average of the pig-irons. 

To give an example of our experience, 
when we began to test our iron several years 
ago, we found that it was rare to exceed 300 
pounds dead load, but gradually raised the 
strength and at the same time found that the 
irons Which had cost us most were not the 
We ran for the first four 
months of 1892 very uniformly, varying but 
little from shrinkage square bar .125, thin 
bar .142, strength 390, chill 0.03. 

On account of absence during May the 
iron gradually changed to about square bar 
150, thin bar .152, strength 370, but the 
castings were pronounced strong and soft 


best for us to use. 
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by those using them. Perceiving that the 
mixture was not quite high enough in silicon, 
we made quite a change so as to increase 
silicon. In two days shrinkage was: square 
bar .130, thin bar .146, and in two more days: 
square bar .123, thin bar .142, strength. 
.396. We left this mixture practically un- 
changed until September Ist when shrinkage 
was: square bar .114, thin bar .138, strength 
.380. Silicon was getting a little too high. A 
change lessening silicon slightly brought 
square bar up to .126 and thin bar .141, 
strength 387. 

We ran through to the end of the year 
with about: square bar .125, thin bar .148, 
and with D. L. strength from 370 to 450. 

It was often necessary during this time to 
vary the mixture on account of some iron 
running low. 

As we indicated before the kind of pig-iron 
used matters little if the results are satisfac- 
tory. 

We have just heard that the strongest test 
bar from William Deering & Co.’s cupola 
iron thus far tested is 488 pounds Keep’s test. 

E. H. Mumford, foundry manager, Eliza- 
bethport, N. J., writes: The variation from 
day to day in a foundry product is due to 
variation in the fuel used and in the pig- 
iron. 

We make daily use of Keep’s test. 

Ist. To obtain a record of the strength, 
deflection, shrinkage and chill of the cast- 
ings made each day. 

2d. To obtain such a record of the best 
mixture that we have used. 

3d. To give prompt notice of any tendency 
in the wrong direction, and to indicate what 
is needed to regain the highest standard of 
excellence. 

4th. Being entirely independent of prej- 
udice in favor or against any brands of iron 
the cost of a mixture may be lessened while 
its quality is improved. 

a ee 


An Unusual Foundry Experience. 


Having learned that in the foundry of 
the A. L. Swett Iron Works, Medina, N. 
Y., an accident had occurred which seemed 
somewhat mysterious, we wrote the com 
pany for some information regarding it, our 
object being to give all possible publicity to 
the causes which may bring about injury 
to those employed in industrial works. 

In reply, we have received from Mr. 
Albert L. Swett, the proprietor of the works 
named, a very courteous letter, giving the 
desired information so far as possible, for 
which our readers, most of Whom have more 
or less to do with foundries, will, of course, 
feel grateful to him. We shall hope some 
of our readers may be able to throw further 
light on the subject, and we invite brief 
communications with that object in view. 
The essential part of Mr. Swett’s letter is as 
follows: 

We were melting a fifteen-ton heat in a 
newly lined cupola, and soon after the blast 
went on a number of our men were affected 
by gas. Out of about fifty employed in the 
room, seventeen were so overcome that it 
required prompt medical aid to restore them. 
They seemed to become paralyzed to a cer 
tain extent, and unable to help themselves. 
Some of them seemed to suffer intense 
agony, While others seemed more in a 
paralyzed condition. And from the state 
ment of the doctors who handled the cases, 
it seemed to paralyze the lungs to such an 
extent that it was necessary to work rapidly 
in order to restore the action of the blood 
through the system. In about two hours or 
more, With the assistance of four physicians 
and what other help we could get, «all were 
restored sufliciently to be taken to their 
homes, and the most severe Cases were 
kept away from their work only four to 
tive days. 

As to what caused the gas to affect so many 
at this time is unaccountable. From actual 
experience of over twenty-five years in the 
business I have never seen nor heard of any 
thing like it before, and in conversation 
with old molders, they claim they never 
had. The molding shop had been idle for 
two days. All ventilators were closed, and 
the gas after putting on the blast seemed to 
settle to the earth instead of going to the 
chimney. It was not our custom to open 


the ventilators until the room was warmed 
somewhat from the melted iron; doubtless 
the gas was all retained in the room. 

Ihave given you the facts of the case as 
near as Llamable. If you can make any- 


MACHINIST 


thing out of it, or if you wish to ask any 
further questions, shall be pleased to give 
you what information I can. 


—__ <>. 


LETTERS FROM PRACTICAL MEN. 


American vs. Imported Files, 
Editor American Machinist : 

Referring to an article quoted in your 
paper, and written by Mr. A. D. Pentz, | 
am rather sorry to see this going the rounds, 
as itisa very hard matter for the truth to 
catch up with a false statement, or a state 
ment made through ignorance. If the 
writer of this article would call at my office, 
or, I think, at the office of any manufacturer 
of American tiles, he could be easily con 
vinced that not only do the files, as regards 
quality of steel, rank with any of the same 
line of manufacture in the world, but also 
that there is little cause for his criticism 
that ‘‘the files of American manufacture 
are not up to the average standard of other 
American tools.”’ 
regarding the quality of American files as 
against the English, L will quote the fol- 
lowing few from The Tron 
monger, the leading English hardware pub- 
lication, in a letter to that 
its Sheffield) correspondent on 


To answer his argument 


lines taken 


paper from 

hardware, 
After quite an extended review as to what 
the American file is doing as regards vetting 
the market, the article goes on to say: ‘‘ It 
may be that the story is steeper than the 
truth, but it certainly is the case that these 
tiles have been submitted to local manu 
facturers here, declared excellent in quality, 
and simply marvelous at the price.” 

How would it strike Mr. Pentz to have 
shown to him some letters from Sheftield 
American 
manufacturers if they could not make up 
the files, ship them in the soft state, so 
that the Sheffield manufacturer could stamp 
them with his own brand, harden and put 
them on the market as Sheffield made? | 
have a letter of this kind in my possession 


manufacturers of files asking 


which IT should be most happy to show him 
if he desires to call at the office. 
JAMES D. Foor, 
Pres. KEARNEY & Foor Co. 
102 Reade St., N. Y. 


Patent Monopolics, 
Editor American Machinist: 

In your issue for Jan, 12 [ notice refer 
ence to a letter from my old friend, J. © 
Clayton, wherein he expresses an opinion 
that the patent system is endangered by the 
character of some of the monopolies which 
have been built up under it, and as a remedy 
recommend another wrong 
The bottom 
of his solicitude is in a supposed popular 


he seems to 
equally, if not more dangerous, 


In this 
Mr. Clayton yields to a fear which is not 


Clamor against patent rights per se. 


new in history, nor has ever failed to be 
disastrous. It is immaterial how beneficial 
an institution may be, it is always casy to 
find those who would tear it down, and it is 
venerally easy to institute a popular cry 
against it. 
subject more liable to this precise treatment 


History does not disclose any 


than new and labor-saving inventions. If 
popular clamor against the introduction of 
new inventions had controlled, four-tifths of 
this country would still have been a native 
wilderness, and the people would still lave 
been in that pauper condition which we 
hear much about from certain Classes of 
politicians, It is the business of the states 
man to resist or turn aside by proper ex 
planations the clamor of misguided men, 
and not to yield the public good for the 
sake of placating ignorance. 

In looking at this subject, it must be con 
sidered that the constitution of the United 
States provides for exclusive grants only. 
Congress has no more power to legislate 
limited grants than it has to deprive citizens 
of vested rights without compensation, This 
is no new view; it was held so by the U. 
S. Senate some years ago, When a bill was 
before it to compel inventors to part with 
their patent rights. An exclusive right is 
necessarily a monopoly, and it is impossible 
to see how the magnitude of it can in any 
way affect the case 
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A great deal of useless sympathy is express- 
ed for those who get caught in the trap when 
a broad patent like the Edison lamp patent 
is sustained. If Edison really made the in- 
vention claimed, the benefit bestowed upon 
the world is, beyond calculation, more im- 
portant than the private interests of those 
who wish to get a share of the profits, and 
the question is, Would anybody devote his 
lite and fortune in devising new and im- 
portant improvements under any other con- 
ditions than exclusive control? It is safe to 
say no. And the evidence of it is to be 
found in any country where patents are not 
granted, It is also to be found in the fact 
that progress in the useful arts is in pro- 
portion to the liberality of the patent laws, 
and in the further fact that this is becoming 
generally recognized, and in other countries 
the movement is toward patent laws modeled 
on those of the United States. 

It must also be considered that usually 
it is not one inventor only who is devoting 
himself to study along a certain line, but 
usually there is a large number, and while 
it may not be a race for success, neverthe 
less, in the nature of things, one will hit the 
mark nearer the center than all the rest. 
To him will go the prize. If the target 
were the head of a turkey, no one whose 
bullet did not toueh would claim a piece. 
Why should rivals claim a 
share of the successful invention, merely 


unsuccessful 


because it is more valuable than many 
turkeys, and because they tried to hit it? 

Those who are caught in the infringement 
trap knew the trap was there. ‘They merely 
thought they could get the bait without 
vetting caught, and took chances with their 
eyes open. They suffer for mistaking their 
power to deprive some one of what the law 
vives him. 

Mr. Clayton’s remedy—liberal rulings in 
courts of equity—is a remedy worse than the 
disease. For a court to transfer rights from 
the lawful possessor to an unlawful claim- 
ant, With an expectation that good would 
come of it, would simply open the door to 
the most nefarious outrages in the name of 
justice, and would speedily bring ruin upon 
the whole system. There is altogether too 
much law making by the courts already 
do not let us suggest or encourage it to still 
vreater lengths. 

In the case of the telephone the courts are 
to blame, and not the law. That monopoly 
has been built and sustained solely by con- 
nivance of the courts. It nominally rests 
upon a patent which does not even hint at 
the thing which it proteets—a_ pretension 
Which has for years past been repudiated by 
every disinterested expert in the world, 

There is also a great deal of nonsense 
from those who think the patentee ought to 
vive something for nothing. The man who 
wants «a husking pin wants it at the bare 
cost of the iron or a little less, and he abuses 
the patentee if he does not have what he 
desires. Hle ignores the fact that he need 
not buy it if he does not choose, nor the 
other more important fact that, whatever 
might be the desire or necessity of the 
patentee, he would not buy it if he did not 
himself realize a profit by doing so. If he 
makes money himself by buying it, why 


need he inquire whether some one else 
makes more or less by selling ity It is worth 
a premium to have the thing, and without 
the premium for a while the thing will not 
be produced. No farmer is compelled to 
use a mowing machine or a reaper, Tle can 
still cut his grass with a scythe, or his grain 
with a sickle, as L saw farmers doing in 
Canada last summer, But between the 
sickle and the reaper there is a large margin 
of profit. The inventor has created that 
profit; why should the farmer grumble at 
Theo 
logians tell us the earth and all that is in it 


au share of it and demand the whole? 


belongs to the Lord, because He created it. 
Why should not the invention belong to the 
creator of it? R. D. O. Smirn. 
Smoke Prevention, 
Editor American Machinist : 
Mr. Odell’s remarks are to the point, 
Smoke prevention has somehow vot to be 


looked upon as a sort of second-rate occu 
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This is not because, properly car- 
a good deal of science 
it afforded at one time 
a number of men who 
as to their claims, and 
would At the same 
time, the class amongst steam users of which 
Mr. Odell so feelingly speaks, does undoubt- 
edly exist, and does not hesitate to demand 


pation. 
ried out, there is not 
in it, but rather that 
a field of 
not 

guarantee anything. 


prey for 


were over-nice 


of a poor preventer an entire reinstatement 
of their steam plant, should anything occur 
during his presence in the locality, which 
can be construed as due to his enchantments. 

I well remember, too, a certain preventer 
who would take your order for $100 per 
boiler, and in a few days come along with 
half a cartload of ‘fire-brick lumps, and put 
these somewhere back of the grate, where, 
when other conditions happened to be pres- 
ent, they really did not effect their object. 
When I last heard of him, he had retired to 
the seaside to live on the proceeds, but he 
has considerately left the smoke behind him 
for others to go and do likewise, and I see 
already a new affair somewhat on the same 
principles, but better arranged, is having ¢ 
fine boom. Once in a weak moment I was 
tempted to assist a smoke prevention crank 
with a device which involved new bars. 
He got rid of quite a good number of these, 
and, as they did not cost much more than an 
ordinary set of bars, this was not very diffi- 
cult. and indeed it ought not to have been 
very difficult, for after I had footed the 
bills for material, traveling expenses, etc., 
and began to ask about the returns, I dis- 
covered that all that had been sold had been 
given away on trial, and “ would we please 
remove them if worth our while.” As the 
bills for liquid refreshments had appeared a 
trifle heavy, and Mr. Preventer himself fell 
into the river, owing to the darkness, 1 de- 
cided not to encourage late hours any 
longer, and so the people kept their bars, 
and I kept the remainder of my money. 
These little items exercise a distinctly dis- 
couraging effect, and doubtless have much to 
do with discouraging steam users, Who begin 
to look on the smoke fiend with an eye of 
hate and distrust. At the same time, much 
may be done if all about the place really 
; One of the worst hindrances 
hateful in- 


mean business. 
to suecess in this country is a 
stitution known as coal money, coal money 
being neither more nor less than a payment 
made by the coal merchant to the firemen of 
the places he supplies with fuel. I have 
known the threatened reduction of a waste- 
ful engine fought against because of the 
consequent reduction of coal money which 
is paid on the amount burned, and is an 
incentive to carelessness. The steam user 
knows perfectly well that the payment is 
made, and perhaps oftener than not it is 
not allowed by the fireman to make any 
difference, for I have observed that the 
observance of honesty is marked 
amongst the more moderately paid of this 
the wealthy. Then 


more 


world than amongst 
again the manner of enforcing the smoke 
prevention acts is not marked by either 
wisdom or justice. The inspectors are men 
who know nothing of the facts of combus- 
friends of mine in the North 


tion, Some 


were experimenting with a new device to 
prevent smoke, and, of course, during their 
tests made a little more than usual. They 
had written to the smoke department and 
explained matters, and the only assistance 
they obtained from the chief fool was that 
to watch, and my 
At the same time a 


an inspector was set 
friends were reported. 
neighboring firm who, to use a euphemism, 
dealt in ‘‘ palm oil” with the 
never were reported, and were always smok- 
ing. My contention is that the City Smoke 
Department should be in charge of an 
gineer, and the inspectors should not be 
merely men of no knowledge, for such in- 
spections as are made could be made by any 
sharp-sighted boy to watch the chimneys, 
Smoke regulation should be carried out for 
the public benefit, and it is not for the 
public benefit that power users should be 
foolishly harassed out of a town, leaving 
their workers stranded out of employment. 
One result of this idiotic system is that fire- 
men retaliate in the only way they can. 


inspector, 


en- 
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a misty day, or a cloudy morning or even- 
ing, they turn out volumes of smoke will- 
fully, and in this high latitude it is dark in 
winter until 8 A. M. and before 4 Pp. M., but 
it is risky making smoke in daylight, even 
when the fog hides the chimney top, for a 
fog is often but a few yards thick, and by 
going up a tower one can get above it and 
see the chimneys sticking up out of the fog. 
I feel inclined to ask you to send a copy of 
the AMERICAN MACHINIST, with this in it, 
to the Department of Nuisances, at 
Anyhow, I hope they will see it, as it will 
afford them a glimpse into the opinion of 
them which is held by others than myself. 

From Mr. Odell’s description of his own 
apparatus, I should say he did just about 
the right thing. Had his clients gone along 
with it, they could probably have cut out 
one boiler and added a flue-feed heater as 
an extension of the heating surface. 

In burning liquid fuel there will be a 
good deal of smoke made, and this may be 
cut off, as with a knife, by an air injector 
worked by steam—taking care, by the way, 
to use steam as dry as possible, and not in 
too great a quantity. The interest in Mr. 
Sennett’s paper to me lay in the special 
stress which he gave to the importance of 
steam, and hence my notice of it, as I had 
myself looked on the steam jet rather as a 
very convenient motive power than as a 
necessary ingredient. In fact, I think it 
probable I should have left out the steam 
jet in a case where I could have had a sup- 
ply of air in its place from say an air-com- 
plant. I believe smoke can be 
prevented every time if a little experiment- 
ing be done to ascertain the idiosyncrasies 
of each case, but this takes time, and the 
man to do it is the engineer in charge, who 
ought first to understand the general prin- 
ciples, and then apply them himself, than 
whom no one ought to be better fitted. I 
must tell Mr, Odell I know very little of 
American bituminous coals, but judge them, 
from all I can gather, to be very similar to 
our own, only more so; but I thought a 
record of English practice in this difficulty 
would be of interest. There seems very 
little difference in the experiences of Mr. 
Odell and those I have heard related by his 
fellow-sufferers here. 

About a year ago I wrote you a letter 
concerning a new steam engine (see AMERI- 
CAN MACHINIST, Jan. 14, 1892). This new 
engine was to revolutionize everything, and 
it had the first necessary revolutionizing 
adjunct, for it was in the hands of a ‘“syn- 
” What the world would do without 
its syndicates it is impossible to say. How- 
ever, the world has had to do without the 
engine, for it has not yet begun to revolute 
even itself. ‘‘ Difficulties have arisen... . 
which make it necessary, etc., to delay 
matters,” and so on, the usual excuses in 
such revolutionary affairs. I have a friend 
who holds stock in it; he had better have 
come to me first, but did not do so. The 
only satisfaction I have for being $100 short 
of the fee for advice is that he was heard to 
say that he had ‘‘ begun to think Booth was 
right”; for he heard when too late what I 
had said about his pet. W. H. Booru. 





pressing 


dicate. 


Some Short Rules, 
Editor American Machinist : 

I have found it frequently of great advan- 
tage to formulate short rules for some of the 
simpler questions arising almost daily in 
shop practice, to avoid the constant use of 
the figuring pad and books of reference, and, 
as they may be useful to your readers, I 
take the liberty of submitting one or two. 
To obtain horse-power of any engine assume 
42 pounds M. E. P. and 500 feet piston speed, 
then half the square of cylinder diameter 
will equal H. P. very closely. Or, more 
closely, diameter cylinder squared multiplied 
by pressure (M. E.) and piston speed divided 
by 42,000 = H. P. These are accurate within 
a small fraction of one per cent., and fre- 
quently enable me to give quick replies, 
without pencil and paper. <A quick and 
accurate rule to find cubic gallons in a 
cylinder is, multiply diameter squared by 
.0034. Result will be gallons per inch in 


On height. 
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I have lately had some puzzling questions 
regarding the driving power of belts, both 
slack and under tightener, and have now de- 
duced a short rule that seems to be in con- 
sonance with the book rules and the observa- 
tions of my own experience, and would like 
your opinion as to its accuracy and applica- 
bility. 

I find that to transmit a horse-power by 
belt requires 550 square feet of belt contact 
per minute without the use of a tightener, 
while with a tightener the same work may 
be done with 400 square feet. The rule is 
simple and easily remembered, and can be 
applied by any one who knows the multi- 
plication table. H. R. BARNHURST. 
and 


The Apprentices of England 


America, 
Editor American Machinist : 

Why are English apprentices better me- 
chanics than the Americans? The English- 
man would answer, ‘That is a very foolish 
question. Don’t the English boy go to what- 
ever trade he selects or wishes to learn when 
he is about 14 years of age, and work day 
after day without any vacation for seven 
successive years, and obey every call of the 
foreman, work hard, and try to get along 
to the best of his ability? His father binds 
him over to the firm until he is twenty-one 
years of age; he has not a shadow of a 
chance to escape and go to some other shop 
for more money; he has given seven years of 
his life to the firm for them to make a me- 
chanic out of him; now how would it be pos- 
sible for him to be anything but an expert at 
his business?” 

The American young man does not think 
anything about mechanics, but goes to 
school until he is 16 or 17 years of age, and 
when he graduates from the public school 
his father (who is a mechanic) is worried to 
know what to do with him, as he cannot af- 
ford to educate him for a doctor or lawyer. 
However, itis finally decided that he will learn 
pattern making, for instance, and he settles 
down to business for three or four years. It 
makes him feel very uneasy to think about 
the time—three years is such a terribly long 
time. The foreman puts him on a bench 
and gives him a drawing with the necessary 
explanations. He has been looking at the 
drawing now for more than two hours, and 
as the foreman has gone out, he is all but 
crazed. However, there is a young man 
there in his last year who feels a little in- 
terested in the new apprentice, and takes 
pity on him, and they finally make the pat- 
tern between them. At the shop where he 
is they have all the latest machines, and he 
soon learns to use them all to perfection, be- 
cause he finds out that it saves more than 
half the labor. ‘‘Now considering the few 
years he has to learn in, and all the machines 
that he uses, what does he know about his 
trade when he is through? There is too much 
machine work and too little time.” This is 
the Englishman’s version. 

The English boy is bound over to the firm 
for the full seven years, and he knows all 
about it; the foreman cannot discharge him 
if he loafs at his work; he settles down the 
first two years, sweeping theshop and paint- 
ing patterns. The shop is always dirty, and 
it takes such a long time to reach the other 
end that it is not necessary for him to hurry 
himself, for he will only have to do it over 
again to-morrow. The apprentice is sup- 
posed to always have a large drawer parti- 
tioned off into spaces, and filled with core 
prints of all sizes in round and square; but 
not one, either round, square, or the correct 
size, is ever to be found in the drawer, 
These core prints are for the pattern maker 
to use on the patterns he makes, so as to save 
time, but never being able to find two alike, 
he decides to make his own core prints. The 
apprentice becomes discouraged cleaning up 
the shop after a while, and wants a bench to 
learn pattern making. He has made up his 
mind not to do dirty work all his time and 
makes complaints to the men, but they can- 
not help him; he must follow the old rou- 
tine. The third year he saws lumber out by 
hand forthe men; it is very seldom they have a 
band or circular saw; there is a lathe on a 
wooden frame that they could not get along 
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without. The apprentice will have to saw 
out segments for the men with an ordinary 
bow saw, which he gets to be expert at. 
There is still four years more of his time left 
to finish, and he has learned to take things 
easy, and has got into the slippery ways of 
the shop. The apprentice now gets his first 
drawing, but does not understand it. He was 
a good ordinary scholar when he entered the 
shop, but has forgotten most of that; he has 
now been in the shop three years, and has 
lost more than he has gained. 

It is impossible to compare the American 
boy with the English boy, for the American 
is a good scholar, and has no slouchy ways 
about him; he starts in for three or four 
years to learn his trade, and starts with a 
will. 

The Englishman comes out of his time an 
ordinary slow workman. The American is 
a neat and clean workman, and _ has learned 


to use all the machines in the shop, so in 
taking another position he is unlike thy 


English apprentice, emigrating to this coun 
try with no knowledge of machines what 
ever, finds it impossible to get along on the 
I do not 
want to give the impression that the Eng 
lishman doesn’t make a good mechanic; if. li 
comes to this country when he is through 
with his apprenticeship, and if he is smart 


same standing as the American. 


at all, he will get along as well as any after 
he has had a year or two of good American 
training. 

My experience as an apprentice in on 
of the best shops in England is that an 
American workman does twice the amount 
of work, anda great deal better work than 
a foreigner will do. I have found from ex 
perience the difference in workmanship on 
two patterns made from the same drawine 
by two different men, to be almost im possi 
ble to believe the two to be the same. The 
finish of one compared with the other was « 
work of art. It is impossible for the drafts 
man to make a drawing to show the nicety 
of the machine or the clear cut of the cast 
ing. The beauty of the finished machine 
from the pattern maker 
with his fine touch, and the interest he takes 
in the work. The draftsman will see his 
machine finished, where the patterns are 
made by a poor workman, and although 
everything shall measure as correctly as he 
made the drawing, still there is something 
wanting, and the designer is not satisfied. 
The apprentice should be followed closely to 
see that he puts the right finish on every 
thing he does, for it is the most easy thing 
in the world to become a slouch, and three 
years of careless training will take nin 
years to knock out of them, and by that 
time the man is getting too old and set in 
his ways to learn; he has had twelve years 
experience, and feels he knows it all, and 
that settles it. When I speak of the Ameri 
can apprentice I mean any young man edu 
cated in this country or American by birth 
There are few Americans of two generations 
who would lower themselves in their own es 
timation to learn any mechanical trade; they 
would rather be clerks in dry goods stores, 
or in the office as shipping clerks; it is nice 
to talk with the customers and to be your 
own boss, and show your employers how a 
business ought to be run. The clerks don’t 
think about the mechanic getting twice the 
salary, but look upon him as a dirty work 


comes first-class 


man, while they dress up on week days in 
their Sunday clothes. 
How much better it would be for the 
American young man to learn to do some 
thing for himself and country in the way ot 
manufacturing something that would be a 
credit to him. I fail to see anything to be 
proud of in being behind a counter selling 
something of foreign manufacture. There ar 
thousands of machines manufactured abroad 
that they say we cannot make and must have, 
and if the young American ‘vill lay off his 
best clothes and come and help, we can manu 
facture better and more in the same time, 
and let the foreign manufacturers put their 
wares in another market, and give them a 
chance to look at us and see what Yankee 
wit and skill can do. Americans are good 
blowers, and they have lots to blow about. 
AN ENGLISH AMERICAN CITIZEN. 
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Graphite and Asbestos for Packing. 
Editor American Machinist : 

Having a large number of flange joints 
to overhaul and re-make in steam pipes 
within the last two years, I have experi- 
mented considerable with sheet asbestos. 

Some engineers prefer to use this material 
iry and some prefer it saturated with water, 
and yet others think there is nothing like 
asbestos soaked in linseed oil. 

Applying the asbestos dry makes a very 
cood joint while it lasts, which is from three 
to five months. On breaking such a joint I 
find the material from the bolt-holes to the 
inside edge of the flange very soft and 
mushy, the steam easily penetrating it and 
passing out around the bolts, while from 
the bolt-holes to the outer edge of the flange 
it is firm and in good condition to hold much 
longer. 

Asbestos thoroughly saturated with water 
makes quite as good a joint as dry material 
and lasts much longer, but finally succumbs 
to the same influence that destroys the ma- 
terial which is applied in a dry state. 

I had one special joint that gave me con- 
siderable trouble; in fact, I made it so often 
that I began to despair of ever getting it to 
hold. The joint in question is in an eight- 
inch steam pipe immediately over the en- 
gine, the most annoying place to havea 
leaky joint, especially when it is desired to 
keep an engine looking nice. The longest 
Ieould get this joint to hold was two or 
three days at the most, when water would 
begin to drip from the bolts, gradually 
growing worse until re-made. The material 
was used dry and saturated with water, 
likewise linseed oil, but all to no purpose. 

Being a fanatic on the usefulness of 
craphite, and having a large quantity of 
graphite paint on hand, I thought to try 
saturating asbestos with this paint. This 
has been about four months ago, and that 
joint is yet as tight and firm as the iron it- 
self and shows no signs of giving way. The 
graphite paint being slow to penetrate the 
asbestos, the gasket was split into as many 
gaskets as possible without breaking them. 
In this way plenty of paint was gotten into 
the joint. 

Since making that joint as above de- 
scribed, I have made about twenty joints in 
the same manner, and not a single one has 
shown any signs of giving out. 

While on the subject of asbestos and 
graphite, I want to tell you that the best 
packing for valve stems that I ever used is 
asbestos roping and dry graphite, and to 
properly apply it, according to my experi- 
ence, first make the roping the proper size, 
then thoroughly saturate it with water, then 
ring all the water out that is possible with- 
out injuring the material, then wallow it in 
dry graphite until no more will adhere to it, 
and it is ready to use. 

I have tried cylinder oil instead of water, 
but abandoned that way, as the packing 
thus treated soon gets hard and is not as pli- 
able as that saturated with water. 

S. A. SMITH. 


Exhaust Steam—Setting 


Valves, 


Heating by 


Editor American Machinist: 

It is a good thing to be in touch with 
intelligent mechanics through the AMERI- 
CAN Macuinist. When in doubt as to the 
desirability of making a collapsing piston 
valve, or an adjustable solid piston, a hint in 
the paper is sure to bring somebody to one’s 
relief, 

To be sure we do not always get are 
sponse from those would like best to 
hear from, but a reply from some source can 
be confidently counted upon. Thankful for 
small favors I am still unsatisfied with the 
Sparseness of the information my inquiries 


we 


elicited. 

I would like to hear from older and more 
experienced mechanics as to the wisdom of 
making solid adjustable pistons and collaps- 
ing adjustable piston valves. 

It seems to me they would both be good 
things to have. If they are not, I wish some 
one who really knows would tell me, and 
tell me why. 

I am inclined to make an attempt in that 
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direction, but hesitate, for fear my effort will 
only result in depletion of capital. 


I coincide with your correspondent, Mr. 
W. E. Crane, in regard to check valves. 
Passing through the engine room of our lab- 
oratory the other day I saw Michael rapping 
on the check valve in the feed pipe between 
the injector and boiler. He claimed that the 
check would not seat, and the injector would 
not work without this encouragement. An 
examination showed that the lift of the valve 
was excessive. A spiral spring above the 
valve cured the difficulty. 


Incidentally, a proof that an automatic 
cut-off engine is more economical in the use 
of steam is seen in our laboratory. 

The building is heated by the exhaust 
from an automatic cut-off engine. 

It not being necessary to run the shafting 
all the time, it is customary to throw off the 
belt and run the engine light for the sake of 
the heat. 

It is found that by throttling the steam 
we get more heat at the same or less speed. 
This seems to indicate that the throttling 
process uses more steam to do the same 
business. 


In adjusting an engine to its work a pretty 
good way seems to be to vary the lead back 
and forth until the engine runs at its smooth- 
est, and then ‘‘equalize” the cut-off until the 
belt runs straight. This can all be done in 
the back woods, miles from an 
indicator. If by chance an in- 
dicator is to be had it would do 
no harm to take a card after the 
valve ts adjusted, and then boldly 
claim that that is the kind of a 
card an engine ought to nfake. 

I recall a case where an _ in- 
dicator expert had come a long 
way at considerable expense to 
adjust an engine. He succeeded 
in making beautiful cards, but 
the engine thumped fearfully. He 
claimed the valve was set right 
because the indicator said so. 

The shaft was not round; he 
said that will come all right ina 
few days. 

At the end of a week, there being no im- 
provement, one of these back-woods valve 
setters was called to remedy the evil. 

He hung around the place all forenoon, and 
while all were gone to dinner quietly slacked 
the eccentric and rolled it back by guess, 
and went away—as the proprietor thought— 
without “fixing” the engine. After dinner 
—and ever run 
smoothly. 

Next day the proprietor met the valve set- 
ter and told him he need not come, as the 
engine was running all right. 

But still the indicator is a good thing to 
take cards from a successful running engine. 

That square upper corner costs too much. 

I never could see the sense of cracking on 
steam anywhere within the ‘‘angle of re- 
pose,” where you can get no rotative effect. 

BENJ. F. WILSON. 


since—the engine has 


Key Formulas, 
Editor American Machinast : 

I was very much interested in ‘‘ Chip’s” 
letter in Jan. 5th issue regarding standard 
keyways, and as I felt the need of a stand- 
ard for keyways, I made a sort of an elastic 
formula whereby a table could be made, 
and probably it may be of some benefit to 
some of the many readers of the AMERICAN 
Macuinist. I send it in. 


FORMULA FOR 
Dia. of shaft 

4 
Width of key 

4 
Width of key 

2 
Depth in shaft + depth in hub = thickness 

of key at large end. 
Taper #,"' in 1 ft. 


STANDARD KEYWAYS. 


= width of key; 
= depth in shaft. 


= depth in hub. 


I always use the nearest 32d where the 
decimal does not come out even. 
I. N. BRIGHAM. 





Vertical Form of Cochrane Separator. 


In our issue of June 30th, 1892, we illus- 
trated a form of the Cochrane separator upon 
which the present form, as shown by the ac 
companying engravings, is an improvement 
and is arranged to stand vertically. 

The two sections are made from different 
points of view to more clearly show the con- 
struction. 

The angular baffle plate with its ribbed 
upper and lower faces is designed to receive 
the impact either of an ascending or a de- 
scending current of steam, diverting the 
separated particles to the side, away from 
the passage for the purified current. The 
pipe projecting upwards in the separator is 
Virtually a continuation of the main line and 
forms the receptacle or well for the sepa- 
rated particles—water, oil, grease, grit, ete. 
The umbrella-shaped projection at the top 
of this pipe is designed to contract the 
mouth of the well so as to prevent interfer- 
ence with the contents thereof. The gen- 
eral construction is similar to that previously 
described. The Harrison Safety Boiler 
Works, Germantown Junction, Philadelphia, 
Pa., are the manufacturers. 

— + 

A correspondent writes to inquire where 
he can get definite and reliable information 
regarding the cleaning of castings by the 
sand blast method, and its cost and general 
practicability as compared with the usual 
method of cleaning by vitriol. If any of 


N 
: 
. 
a 
N 
. 


COCHRANE SEPARATOR, 


our readers have had experience in cleaning 
castings by the sand blast process, we and 
our readers would be glad to hear from 
them. 


Werner von Siemens. 


By CLARK DOOLEY. 


Dr. Ernst Werner von Siemens, the high 
est type of the German technical investiga 
tor, inventor and tenacious student, died 
Dec. 6th, 1892. He was then engaged in 
building an electric railway in Berlin, and 
had just completed his memoirs. He was 
born at Lenthe, near Hanover, Dec. 13th, 
1816, the eldest of three brothers with bril 
liant scientific educated at 
Liibeck Gymnasium, entered the artillery 
service in 1834, and went afoot to Berlin to 
pass three years (1835-38) in the -military 
schools. His talents attracted attention and 
gained him the rank of lieutenant, where- 
upon he diligently pursued his studies in 


careers, Was 


chemistry and physical science, and invented 
the process of electro-gilding while impris- 
oned for acting as second in a duel, Heand 
his brother Wilhelm patented a differential 
regulator in 1842. In 1844 he began to give 
close attention to electro-technics in the ar- 
tillery workshops in Berlin, and one of the 
results was his dial and printing telegraph 
instrument on the self-breaking principle of 
the Neef’s hammer. 

Being on the Prussian General Staff in 
1847, he invented subterranean conductors, 
insulated by gutta-percha, for the introduc 
tion of the electric in place of the optical 
telegraph, devising for the purpose the first 
gutta-percha press. In the following year 
he succeeded, with Prof. Himly, in laying 
the first submarine mines with electric igni 
tion, which protected Kiel from bombard- 
ment, and the same year laid the first great 
subterranean and overland line in Germany 


ci 


3erlin and Frankfort-on-the-Main 
In 1850 he left the government service, con 


between 


structing telegraph lines in Germany and all 
over Russia and six ocean cables, and invent 
ing a means of measuring, by electric sparks, 
a projectile’s flight to the millionth part of 
a second, and a method of measuring the 
speed of currents in overland lines. 

The world-renowned firm of Siemens & 
Halske had been established to bring into 
practical application the results of Siemens’ 
inventive genius and Halske’s mechanical 
talents, the firm erecting the first automatic 
fire telegraphs in Berlin in 1857, construct 
ing the first pneumatic tubes, and Siemens’ 
and Halske’s block system, still in use on 
many railways on the Continent, and an 
electric railway in Berlin (in 1879). Siemens 
also invented dynamo-electrie machines, pub 
lished a work on the theory of laying and 
testing submarine cables, contributed to 
periodicals, gave lectures; was an honorary 
member of numerous scientifie societies, re 
ceived a patent of nobility, was a member 
of Parliament Doctor of the Univer- 
sity of Berlin. He also invented automatic 


and a 


fast-speed writers and (contemporaneous 
with Fritschen) simultaneous transmission in 
opposite directions, and multiplex transmis 
sion by means of electro-magnetic apparatus, 
the Siemens’ armature relay, electrical log, 
ete. Gun-cotton was also the product of his 
marvelous inventive genius, and he was the 
The Sie 
mens house has recently opened a branch in 
this country. 


first toemploy petroleum for fuel. 


Siemens had to conquer favor 
with the government, and will ever be an 
example of the way in which genius, rein 
forced by unswerving will, may overcome 
all obstacles and finally attain to merited 
recognition and enduring renown, 
—. <=> To 

Boilers at the World’s Columbian Ex- 
position, 


Quite serious trouble and delay in the 
work has resulted from a misunderstanding 
between the officials of the World’s Colum 
bian Exposition and the Babcock & Wilcox 
Co. The bone of contention is, What boiler 
company shall furnish the three boilers for 
the space remaining in the west end of the 
boiler house proper, next to the five Babeock 
& Wileox boilers already under way ? 

The Council of Administration have re- 
cently awarded the space to the Stirling 
soiler Co. The Babeock & Wilcox Co. 
claim that the space belongs to them by 
virtue of an agreement, by which all addi- 
tional power was to be supplied by the six 
boiler companies which made the original 
contract, the allotment to be decided among 
the companies themselves. The Council of 
Administration denies that any such agree 
ment was made, and claims the privilege of 
alloting the 


che Ose, 


space to whomever it may 


To fortify their position, the Babcock & 
Wileox Co, have obtained a temporary in 
junction, restraining the Stirling 
This injunction is 
The Stirling Com 
pany have alarge amount of material already 


people 
from using the space. 
now being contested. 


on the ground awaiting the decision of the 
court. 

Mr. Frederic the mechanical 
and electrical engineer for the Exposition, 


Sargent, 


returned the 15th inst. from an Eastern trip 


in the interests of the Fair. He secured 
three additional boilers for the power plant. 
These boilers will be furnished by the 


Climax Boiler Co., of New York, and will 
aggregate 2.000 horse power—two 500 horse 
power, and one 1,000 horse-power. They 
will be placed in the boiler house extension. 
They are of the vertical tubular type, and 
will carry 125 pounds steam pressure—the 
same carry. In fact, 
the setting and piping will be laid out on the 
same general plan as heretofore followed, 
These new boilers will be connected with 


as the other boilers 


the system already placed, by an equalizing 
pipe, thus subjecting all boilers and piping 
to a perfectly uniform pressure. Though 
the time seems very short, these boilers will 


be installed and ready for operation in time 
for the opening of the Fair. 
Jackson Park, Jan. 26, 1893, 
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Keep’s Tests of Cast-iron. 

On another page of this issue we publish 
the fourth and final article of Mr. Keep’s 
series describing his tests of foundry irons, 
with some of the results obtained by adopt- 
ing the system and experimenting in the 
light thus gained. Much has previously 
been written regarding this system of tests, 
and it has attracted a great deal of attention 
in Europe as well as in this country, but 
this is the first detailed and complete pre- 
sentation of the matter in such form as to be 
taken up by practical foundrymen. 

30th the main idea upon which the test is 
founded and the method of working out the 
problem are entirely original with Mr. Keep, 
who has devoted a great deal of study and 
hard work to them—study and work which 
he has enjoyed doing, however, for he is 
one of those enthusiastic students who, no 
matter what burdens may be laid upon them, 
find their recreation in the study of some- 
thing connected with their work, In his 
position at the head of the largest stove 
manufacturing establishment in the world, 
Mr. Keep has had exceptional opportunities 
for knowing what is required, what is su- 
pertlous or impracticable, and what can be 
actually made to work in the hands of prac- 
tical foundrymen. 

With any material, such as wrought-iron, 
wrought-steel, etc., a small sample cut from 
a larger piece may be said to have very 
nearly, if not exactly the same properties 
and characteristics as the larger piece from 
which it is taken, and when tested, either 
chemically or physically, it is generally and 
properly taken to fairly represent the larger 
piece. With castings, however, the case is 
entirely different, as every practical man 
knows that different portions of the same 
casting may differ essentially from each 
other in strength and in other respects, 
while a small casting, though poured from 
the same ladle as a larger one, will in all 
probability give no direct indication of what 
the larger casting may be in important par- 
ticulars. Knowing this, Mr. Keep has aban- 
doned the attempt to establish a direct rela 
tion between the strength and other charac 
teristics of castings and of test pieces, and 
has substituted therefor a system of testing 
which is entirely relative, but by which 
every test made in any foundry will be 
alike. The relation, then, which can be es 
tablished between the results of these tests 
and the strength, ete., of castings, is simply 
that experience will show what an_ iron 
inust stand by Keep's test in order to be 
suitable for certain purposes, and the record 
of any ‘* Keep’s test”? made anywhere or 
by any one will be as useful as any other 
by the same system, which cannot be said 
of other methods, even in testing wrought 
metals, much less when dealing with 
castings. 

Of course, it be desired that 
some plan might be adopted by which a 
indicate exactly 
and directly the physical qualities of a cast 
the same metal; but no method of 
doing this has been devised or seems likels 
to be. 
sented as the next best thing and the best 


is much to 
test-piece casting would 

ing of 
Mr. Keep’s plan is, therefore, pre 


practicable test. 

Any one who has investigated the subject 
of testing at all must agree that some of the 
difficulties encountered in such work are 
very cleverly overcome by Mr. Keep, and 
the method by which he secures an auto- 
graphie record, or, in other words, makes the 
machines themselves write a record of just 
what is being done during a test is a very 
valuable feature. 

There is nothing in this matter which any 
intelligent foundryman cannot readily un- 
derstand if he only wills to do it, and it is 
doubtful if any foundryman or other person 
responsible for the work of a foundry can 
now be considered well posted unless he 
does understand the principles involved in 
this system. 

The articles as they stand are, of course, 
subject to criticisms, favorable or unfavor 
able, from foundrymen or others who may 
be interested, and we shall endeavor to find 
room for all such criticisms, 
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Taxation of Manufactures in New York. 


A joint committee of the New York State 
Senate and Assembly, appointed to consider 
the question of State taxation, have made 
some recommendations that are of special 
interest to manufacturers and mechanics in 
New York, and elsewhere as well. What 
seems one of the most important parts of 
their report is that which favors local option 
in matters of taxation for State purposes. 
That is to say, the people of a certain county 
of the State, having a certain amount of 
money to raise and pay to the State as their 
share of the expense of maintaining the State 
shall 
money in any way which seems to them to 
without the 
pursued in any other county. 

Thus, if the citizens of any county think 
they have too many dogs of low degree, they 


government, be allowed to raise this 


be best, reference to method 


can impose a special tax upon dogs, which 
will cause all those not worth the tax to be 
killed or given to the residents of adjoining 
counties, while the taxes paid upon the re- 
mainder will defray the county’s share of the 
State tax. 

In like manner those counties which pre- 
fer vacant lots and unimproved ground to 
manufactories and dwelling houses of work- 
ingmen can go on trying to tax these latter 
out of existence, while they allow the specu 
lator in lots, the obstructionist whose only 
effort is to increase the price that men must 
pay for the privilege of working and doing 
business, to practically escape taxation on 
the absurd plea that his property is unpro- 
ductive, as though men should be encouraged 
in making land or city lots unproductive, 
while those who use them in the production 
of something useful, whether corn, wheat or 
machinery, shoul bear the full burden of 
taxation. 

There may be supposed to be counties in 
the State where the majority of the people 
are educated beyond this, and if so it will 
certainly affect no one but themselves if they 
their taxes in accordance with their 
enlightenment, while the different methods 
thus adopted might by actual experience 


raise 


show the best methods of taxation—whether 
it is best, as most farmers seem to believe, 
to try to tax personal property fully, or 
whether it is better to concentrate taxation 
upon real estate, or upon land values, which 
many, especially those who live in cities, 
think will best equalize the burdens of taxa- 
tion and at the same time tend most toward 
the encouragement of useful labor and enter- 
prise. 

A bill introduced in the New 
York State Assembly intended to give the 
people of counties and of cities full power 


has been 


to settle these matters for themselves in re- 
gard to all except State taxes, and the dis- 
cussion of economic questions, which would 
be caused by the passage of such a law, 
Manu 
facturers and mechanics are necessarily in- 
terested in 
locality 


could hardly fail to be beneficial. 


these questions, and in any 
them 


be going on they are worthy of attention, 


where discussion of may 


and the voices of men of affairs—men who 
are engaged in useful occupations—should 
be heard in regard to them, it being pretty 
certain that whatever changes in the method 
of levying taxes may be made that will be 
of benefit to the manufacturer will be bene 
ficial also to all others who are doing any- 
thing to earn an honest living. 

~ pre : 

For ponderous bombastry, ‘‘ A. B. Salom,” 
who usually graces the first page of the 
Tron Industry Gazette, easily stands at the 
head of American writers. His latest tirade 
is a defense of the career and methods of 
Jay Gould, and abuse of those who have 
criticised him, in which tirade he gives no 
evidence whatever of knowing anything of 
the real nature of Gould’s operations, nor 
appreciation of the motives which cause 
such a career to be condemned by editors who 
have some appreciation of their duty towards 
the public. The burden of his defense of 
Gould is, that he did not invent speculation, 
nor Black Friday; that he only succeeded 
in doing what others tried and failed to do; 
that he was convicted and 


never put in 
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penitentiary, and, therefore, could not hav. 
deserved to be; that his domestic life wa 
unexceptionable. For these reasons thos; 
who have attempted to point out the differ 
ence between such a life as Gould’s, and 
that of a Pcter Cooper, a Corliss, and others 
who have earned their money, are abused 
and misrepresented. ‘‘ Absalom” has give: 
abundance of evidence for a year or more « 
being what is perhaps vulgarly but ex 
pressively called a ‘‘jawsmith,” and th 
intelligence of the iron industry is but poor] 
represented by his effusions. 
ma Te 
It is reported that the captain of t 
something of whose methods i: 
making records of days’ runs was shown b 





** Teutonic,” 


Mr. Geo. B. Grant in our issue of Sept. | 
1892, has been relieved of his command, the 
action of the company being intended to ly 
a discouragement of such methods. Ther 
are other steamship companies running 
other transatlantic ships that might profit 
ably look into this matter of days’ runs and 
gambling upon them. An engineer of ow 
acquaintance reports that, during a trip 
made by him, the money won on the days’ 
runs during the entire trip went to different 
members of the same family, which family) 
were apparently and significantly upon fa 
miliar terms with the captain. 


ag PIONS ano 
ESTLONS and) 
OP SINSWERS, 


Questions of general interest relating to subjects dis 
cussed in our columne will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(51) S R. H., Bridgeton, N. J., writes 
Please inform me if there is a mathematical 
cyclopedia treating principally on machin 
ery, and where can I obtain it. A.—‘ Ap 
pleton’s Cyclopedia of Applied Mechanics,’ 
published by D. Appleton & Co., New York; 
‘Spon’s Dictionary of Engineering,” pub 
lished by E. Spon & Co., 12 Cortlandt street, 
New York; ‘‘ Knight’s New Mechanical 
Dictionary,” published by Houghton, Miff 
lin & Co., Cambridge, Mass., besides several 
other works of the same character. 

(52) L. R. T., Penn Yan, N. Y., writes 
Assuming that I have a single-acting engine 
with cylinder 5 inches diameter, stroke & 
inches, piston making say 500 strokes or 
more a minute, and steam pressure varying 
from 50 to 250 pounds per square inch. Now 
if the valve cuts off steam at one-eighth of 
the stroke will the steam lose its pressure 
and heat sufficiently so that a condenser can 
handle it? Or how many units of heat at 
most will a condenser handle? 4A.—A con 
denser can always be designed to condense 
nearly all the steam that is putinto it. There 
is no difficulty in making a condenser suita 
ble for the work you mention, providing the 
locality affords plenty of cold water required 
for condensation. 


(538) W. G., Philadelphia, Pa., writes 
Two positions as assistant draftsman have 
been offered tome. I am a machinist and 
receive from $15 to $16 per week. 1 have 
taken a full course at the Franklin Institute, 
and understand algebra and geometry fairly 
well and have had experience in drafting. 
My parents do not like me to leave home, 
and they believe that I cannot do better at 
drafting than as a machinist, but I think | 
can. Please give me your opinion. A.—Good 
draftsmen receive more than $15 to $16 per 
week, and first-class machinists also receive 
more. In our opinion, good machinists, with 
a technical education, energy and_ pluck, 
have as many opportunities, if not more, 
to obtain high-salaried positions than first 
class draftsmen who have but little shop ex- 
perience, If your shop experience in the 
different departments is limited, we should 
advise you to continue to work in the shop. 
If, on the other hand, you have worked in 
the different shops, or at various classes of 
work and have become familiar with the 
general routine of doing work, it will be ad- 
vantageous to enter the drawing room. Of 
course, the wishes of your parents should 
also influence your actions. 


(54) H. A. A., Jersey City, N. J., writes 
I have bought a set of Swiss instruments 
Since then I have seen several other sets by 
different makers, which seem just as good 
as mine, but | had to pay twice as much 
Please inform me what causes the difference 
A.—If you have bought the instruments of 
a first-class dealer, you have undoubtedly 
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etter instruments than the che: aper sets you 
have seen. There is no conspicuous differ- 
in the outward appearance in the good 

id 1 the poorer grades of instruments ; to the 
‘ter can be given an appearance equ: il to 
‘tof the best grade, and with their joints 
refully lubricated, are liable to deceive 
experts, and certainly will deceive those 
10 have no experience in the use of them. 

» [bought a book treating on mechanical 
irawing, Which I believe is first-class in 
every. respect, and easily understood. — Is it 
ossible to learn drawing from such books 


ficiently to enable a person to enter a 
irawing room as a draftsman? A.—Yes; 


course you will not be an experienced 
raftsman; it requires } years of experience in 
ctical and theoretical matters to become 
npe tent to fill any position in the drawing 
room: in fact, those who strive to be at the 
wl of their profession never get through 
wning. 38. Did the AMERICAN MACHIN 
ist ever publish instructions in drawing ? 
4A.—Yes, we have published a series of 938 
irticles on this subject. 


55) C. A., Toronto, Canada, writes: I 
intend some time in the future to take a full 
‘urse at some technical school such as we 
have in this city. I made inquiries in re- 
veard to what books beside geometry and 
ivebra I should get in order to post myself 
i little before going. I was told that they 
would sooner have me not read any books at 
ill, as I would be getting false views in my 
mind, which would be harder to get out 
than to get truth in. Whatis your opinion 
of this?) A.—In our issue of February 19, 
i891, in an article relating to ‘‘ How to Study 
ind What to Study,” we have given a list of 
hooks suitable for home study. If these are 
carefully read, there will be no danger of 
vetting false views. The advice given to 
you is not good; our advice is, if you can- 
not enter a technical school at present, do 
not lose any time, but provide yourself with 
vood books, and study all you can. There 
are many technical institutions to which you 
will not be admitted unless you can pass an 
examination in various branches of tech- 
nical ree) 


56) W. ., Wilmington, Del., writes : 
Please give mea rule or method for divid- 
ing a ring into three equal parts; say, for 
instance, the ring is 22 inches outside diam- 
eter and 19 inches inside diameter; the width 
of the ring is inch. A.—It is proved in 
greometry that the side of a regular hexa- 
gon is equal to the radius of the cireum- 
scribed circle. Hence, set a pair of com- 
passes to the radius of the outer circumfer- 
ence, and lay this distance off six times on the 
outer circumference; this will divide itexactly 
into six equal parts. Through the points of 
division draw radial lines te rminating in the 
inner circumference; this will divide the ring 
into six equal parts; two of these will be one- 
third of the ring. The same result could 
have been obtained by laying off the radius 
of the inner circumference on the latter, 
and then drawing radial lines to the outer 
circumference; but by following the first 
method more accurate results are generally 
obtained. The thickness of the ring has 
nothing to do with the solution of the prob 
lem. 


57) T., Harrisburg, Pa., writes: You will 
vreatly oblige a constant reader of your 
paper by explaining the method of determin 
ing the clearance of an engine from an indi- 
cator diagram. I understand that the clear 
ance is determined by the erection and mea- 
surement of ordinates of the compres 
sion curve, but do not thoroughly under- 
stand it. Please give an illustration and 
practical example. .1.—The clearance space 
cannot be determined by an indicator card, 
butit is frequently required to mark this on 
the diagram, which may be done in the fol 
lowing manner: In the first place we must 
determine the amount of clearance space; 
this is frequently difficult to do, but if we 
remember the meaning of the term clearance, 
namely the space between the piston at the 
end of its stroke and the valve face, the fol- 
lowing method will suggest itself in many 
Suppose it is required to find the 
clearance space of an horizontal engine, its 


ises, 


valve face lying in a horizontal plane. In 
this case the engine is placed on the dead 


center, and the clearance space filled with 
Water; if now this quantity has been care- 
fully weighed, the space it occupies will be 
known, Water at the temperature of 60 de- 
grees will occupy a space of 27.7 inches per 
pound. Say that 64 pounds are required to 
fill the clearance space in a 16x32 inch cylin- 
der, the cubic inches of space occupied by 
the water will be 27.7 * 6.5 = 180.05 cubic 
inches. The area of a 16-inch cylinder is 
201.068 square inches, and the space swept 
through by the piston in a single stroke is 
201.068 & 32 = 6,4384.176 cubic inches; hence 
the clearance is 180.05 + 6,434.176 = .028 of 
the displacement. A proportionate amount 
must be added to the length of the card; 
that is to say, we must add .028 of the length 
of the diagram to it. If the diagram is 44 
inches long the distance to be added to the 
initial pressure end of the card will be 4.25 

QS = 119 inch. Through this point 
draw a line perpendicular to the atmospheric 
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line, and the clearance will be indicated on 
the card. For further illustrations see ‘‘In- 
dicator Practice and Steam Engine Econo 


my,” by F. F. Hemenway. 
(58) R. V. H., Edwardsville, Ill., writes : 
Please answer the following: I want to 


pump hot air into a room for heating it. 
Now what I want to know is how to find the 
volume of air necessary to pump into the 
room to heat it to about 60 degrees Fahr. 
If, for example, the room contains 1,200 
cubic feet, and the air pumped into the room 
is heated to 100 degrees, what is the volume 
of air that will have to be pumped into the 
room to keep its temperature at 60 degrees? 
Ihave a number of books treating on me 
chanics, but none give the information I 
seek. A.—There is a scarcity of data relat 
ing to the theory and practice of heating 
rooms in this way. Much depends on the 
temperature outside; the kind of building, 
whether it is one poorly put up or not, and 
whether it is an exposed or corner building, 
or one less exposed, as the intermediate ones 
of a cluster or block; the number of windows 
in the room must also be taken into account. 
From this it will be seen that it is impossible 
to give fixed rules applicable to all cases, 
and much will depend on good judgment. 
But it must be remembered that ventilation 
plays an important part in heating buildings. 
In regard to this, it is stated in Haswell’s 
Mechanics and Engineers’ Pocket-book, that 
from 3 to 5 cubic feet of air are required per 
minute in winter, and 5 to 10 cubic feet in 
summer for each occupant of aroom. In D 
K. Clark’s Mechanical Engineer's Pocket 
book it is stated that the quantity of air re 
quired for ventilation of buildings is vari 
ously estimated at from 34 cubic feet to 20 
cubic feet per minute per head of immates 
in ordinary good health. In public schools 
1,800 cubic feet per hour per head is recom- 
mended ; for theatres and concert halls, from 
1,500 to 3,000 cubic feet ; for hospitals, from 
4,000 to 6,000 cubic feet. For each lamp or 
gas burner employed, from 30 to 60 cubic 
feet per hour should be provided. 


(59) F. W. C., Springfield, Mass., writes: 
Please give us a reliable rule for determin 
ing the diameter of a circle into which a 
certain number of rings will fit on its in 
side. For instance, what is the diameter of 
a circle into which twelve 43-inch rings will 
fit, as per sketch? A.—To make this rule 
plain, let us assume that we have found 
the diameter of the required circle, and 
have drawn the rings inside of it. Join the 
centers of these rings by straight lines, as 
shown; we then obtain a regular polygon 
with 12 sides, each side being equal to the 
diameter of a given ring. It is now easy 
to be seen that all we have to do is to find 
the diameter of a circle circumscribed about 
this polygon, and add the diameter of one 
ring to it, the sum will be the diameter of 


the circle into which the rings will fit. 
Through the centers A and D of two ad 
F 
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jacent rings draw the radii C A and CD; 


since the polygon has twelve sides, the 
angle A CD will be ~ 30 degrees; and 
one-half of this me. that is, A C B, will 
contain 15 degrees. Now, one-half of the 
side A D is equal to A B. We can now 
give the following proportion: The sine of 


Bis to A Bas 1 is to the 
From this we get the fol 
A B by the sine of 


the angle A CU 
required radius. 
lowing rule: Divide 
the angle A C B; the quotient will be the 
radius of the circumscribed circle; add to 
the corresponding diameter the diameter of 
one ring; the sum will be the required di- 
ameter # G. To show the application of 
this rule we will work out the example. 
The sine of the angle A C B is .258819; 
the length of A B is .25, hence the radius 
9x 


a oe 
CA is = .965 inches, and the 
258,819 
diameter F @ is .965 Kk 2 + 6 = 2.48 
inches. 


(60) KE. M. L., Minneapolis, Minn., writes: 
In your issue of the 29th of December, ¢ 
A.38., Chicago, asks how to tind the pitch 
diameter of a sprocket wheel. The answer 
given is neither practically nor theoretically 
correct. No different method is used for the 
pitch of a sprocket wheel than for gears. 
‘The chain is an internal gear and the sprocket 
is a pinion in mesh with it. A.—Itseems to 
Us that our correspondent must have read 





MACHINIST 


the question rather hastily and overlooked 
the fact that the chordal pitch and not the 
circular pitch was given. Before we an 
swered the question we made a drawing of 
the wheel to a large scale, and we know that 
our answer is practically correct. — It is also 
theoretically correct, with the exception of 
that statement to which we drew attention, 
and plainly stated that it was not exactly 
true, but gave results sufticiently close for 
practical purposes. We have lately seen an 
engineer who had a sprocket wheel to de 
sign; he also overlooked the fact that he 
had the chordal pitch to deal with, and 
When the wheel was cast according to his 
design it was thrown into the scrap heap. 2. 
In the same issue K. & J. ask for rules by 
which to build chimneys for crucible fur 
naces, and are advised to build a square 
chimney and, if than thirty feet in 
height, to make the walls four inches thick. 
Nothing could be worse than such a con 
struction, and no authority or precedent can 
be found for making the walls of a chimney 
less than one brick in thickness, and a square 
chimney is the worst form that ean be 
built, a round chimney being better’ in 
every way. A.—We are well aware that a 
round chimney is generally preferred by en 
gineers, but since it is an expensive one to 
build, the square form is frequently adopted, 
The question in regard to the thickness of 
walls was referred to an architect, from 
Whose designs a number of chimneys have 
been built; he gave us the figures. — Recent 
inquiries among other builders convince us 
that it would have been better if we had 
given eight inches for the thickness of the 
outer walls. 


less 


(61) J. J. M., Watertown, N. J., writes 
I have a chance this spring to run a triple- 
expansion engine on a steam yacht. I want 
to take out a license to run in government 
waters. I know there are three grades of 
engineers, but would like to know how the 
grades are divided by the inspectors. Do 
the questions asked relate to the manage 
ment of engines and boilers, or do thes 
also relate to the construction of engines and 


boilers? Ihave been told) by an applicant 
for a license that questions were asked 
which mechanical engineers should answer. 
I understand that the duty of an engineer is 


of the engine and run it to 
and that he has nothing 
to do with the building of an engine. Am 
I correct? I shall be obliged if you will 
give me an idea of the questions asked, and 
also the duties of the different erades ot 


to take charge 
the best advantage 


engineers. .A.—There is no regular set of 
questions asked; their character is such as 
to determine the qualifications of the appli 


cant. An engineer’s duty does not consist 
simply of starting, running and stopping 
the engine; he has a far greater responsibil 

ity; if anything goes wrong he must be able 
to locate the cause for the trouble, and 
know how to rectify it, or in case of a break 

down he must know how to make the neces 
sary repairs, or at least to make such repairs 
as will enable him to run the boat into a 
port, and in all emergencies he must be 
self-reliant, show good judgment and act 
quickly, as frequently the lives of others 
depend on his ability. To qualify him = for 
sucha responsibility, he must know some 
thing of the construction of the engine, and 
itis, therefore, proper that in his examina 
tion questions relating to the construction 
of engines and boilers should be asked. 
The classification of engineers on the lakes 
and seaboard is as follows: Chief engineers 
of ocean steamers ; chief engineers of lake, 

bay, and sound steamers ; chief engineers of 
river steamers; first assistant engineers ; 
second assistant engineers; third assistant 
engineers; special engineers. All steamers 
of over one hundred tons burden must carry 


at least one chief engineer. First assistant 
engineer may act as first assistant on any 
steamer, Second assistant may act as first 


assistant on steamers of 750 tons and under, 


and second assistant on any steamer. Third 
assistant may act as second assistant on 
steamers of 750 tons and under, and third 


assistant on any steamer, Special engineers 
may be assigned to act in any capacity for 
which they are qualified on steamers of ont 
hundred tons and under, It is the duty of 
an engineer, when he assumes charge of the 
boilers and machinery of a steamer, to forth 
with thoroughly examine the same, and if 
he finds any part thereof in bad condition 
caused by neglect or inattention on the part 
of his predecessor, he must immediately re 
port the facts to the local inspectors of the 
district, whose duty is to investigate the 
matter, and if the former engineer has been 
culpably derelict of duty, they will suspend 
or revoke his license. No original license 
shall be issued to any person to act as an 
engineer, except for special license on small 
pleasure boats, who cannot read and write, 
or who has not served at least three years in 
the engineer’s department of a steam vessel, 
or as a regular machinist in a machine shop, 
provided that any person who has served 
for a period of three vears as a locomotive or a 
stationary engineer may be 
as engineer on steam vessels, after having 
had not less than one year’s experience in 
the engineer’s department of a steam vessel 





licensed to act 





9 


Busness PECIFLS 


ransient Advertisements 
nder this head. 
line opy should be 


Ss ele ty morni 


50 cents a line for each 
About seven words make a 
sent to reach us not later thas 


ng for the ensuing week's issue. 


anise — 





Grant’s Gear Advertisement is always on page 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N. Y 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Tool Holder Tool Co., Chicago 
Norway Rivets, Evans & Robertson, Cincinnati, O 
*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N, J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St, N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., 
_S. A. Smith, 23S Canal 8t., Chicago, Il, is agent 
for Standard Tool Co.’s Twist Drills. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Toot Co., Cincinnati, O 
Engine Castings, Humphrey’s Foundry, 
fontaine, O. 


Armstrong Bros 


Belle- 


For Cypress Tanks and Vats, address W. E. nail 
well Co , Floyd and Main Streets, Pontsvilie, ,K 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


“Shapers (Double Triple Quick Stroke”) 
Trade Mark. 
Gould & Eberhardt Newark, N. J. 


For the Latest Improved Diamond Prospecting 
Drill, address the M C. Bullock Mfg Co., corner 
Canal and Washington Sts., Chicago, Tl. 


Combination Gear Cutters in stock. Vertical 
Miller, Drill and Slotter in one machine, worth it. 
weight ingold. R.M Clough, Tolland, Conn, 


_ We electrotype illustrations and advertisements 
for manutacturers. Prompt and thorough service. 
Send for estimates. A. Mugtord, Hartford, Conn, 


Roper’s Practical H: _— Books for Engineers & 
Firemen; Descriptive Catalogue mailed free. Ea 
Ward Meeks, Pub., 112 Walnut St., Philadelpnia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberbardt, Newark, N. J. 


Ss. W. Card & Co., Mansfield, Mass., are putting 
on the market anew line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23.8. Canal Street, Chicago, Lil., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Briet History of Patent Legislation. 


De Lamater Serew Propeller Wheel, made only 
y re Samuel L. Moore & Sons Co. Fg mre shes ahh 
N.J.. who have purchased from C. Hl. De Lamater 
& ( o., New York, all their bet a books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Binders”? for the American MAcHINIST. Two 
styles -the * Common Sense,’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN MA 
CHINIST PUBLISHING Co,, 208 Broadway, New York. 

* Indicator Practice and Steam Engine Economy ”’ 
By F. Fe. Hemenway. Contains plain directions tor 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and curre nt 
practice in testing engines and boilers. Price, $2 
postpaid, Published by John Wiley & Sons, 53 East 
lenth Street, New York 


_ -_- — 
Balanced Compound Locomotive. 

We give 
balanced compound locomotive 
Ball, of the 


&2 and 


on page 10 illustrations of a new 
designed by 
Ball Com 
84 Church 


It embraces several 


its inventor, C. A. 
pound Locomotive Co., 
New York City. 


new and novel feat 


street, 


ures designed to overcome 


well recognized difficulties and which are 


worthy the attention of mechanics and engi 


neers. The engine is of the four-cylinder 
type, havinga high and a low-pressure cylin- 
der on each side, the ed r being 18 inches 
in diameter and the latter 23 inches diameter, 


both 24 driving hacks 
feet in diameter, and the 


about 


inches stroke; the 
weight on 


82,000 


are 7 


the driving wheels will be 
The high-pressure cylinder is placed 
in the rear of the low cylinder; the 
close to the 


former is moved sufficiently 


pounds, 
pressure 


latter is placed as frames as 


» and the 


possible 


outward to clear the low-pressure piston 


rod; the whole arrangement is plainly shown 


in the plan. 


The low-pressure piston is to be made of 


steel as light as is consistent with the work 


it has to do, and the high-pressure piston is 


to be of cast-iron, of such dimensions as to 


make its weight plus that of its piston rod 


equal to that of the low-pressure piston and 


rod. Separate guides, crossheads, main 


rods and side rods are used for each cylin 


der, the low cylinders being con 


to the 


pressure 


nected to the crank-pins next Wheels: 
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the diameter of each one is equal to that of 
the axle, and each has an outer crank forged 
to it, to which the high-pressure cylinders 
are connected. These pins are pressed into 
the wheels and keyed. 

The 
high-pressure piston to move in a direction 


valves are designed to cause the 
opposite to that of the low-pressure piston, 
thereby securing practically a perfect coun- 
terbalance, because the weight of the recip- 
rocating parts actuated by the high-press 
ure cylinder is equal to the weight of 
the reciprocating parts 
low-pressure cylinder, and these moving in 


actuated by the 


counterbalance 
the revolving 
parts are also equal, and being connected to 


opposite directions must 


each other; the weights of 


opposite sides of the axle must also balance 
each other. By these means the use of coun- 
terbalance weights in the wheels is avoided, 
and the so-called ‘‘ hammer blow” inciden- 
tal to the simple locomotive is removed, and 
a greater steadiness in motion, and less wear 
and tear secured. 

The and 
operated in one steam chest. 


low high-pressure valves are 
The high- 
pressure valve is a plain piston or plug valve 
without any packing rings to make it steam- 
tight. A valve of this kind can always be 
made sufficiently tight for the work it has to 
do; the small amount of steam, if any, that 
may leak through, is taken care of by the 
low-pressure cylinder, so that no loss can oc- 
cur on this account. The annular cavity in 
this valve, which in ordinary engines would 
control the exhaust, is used in this engine 
for the admission of steam, and the outer 














edges of the valve control the exhaust. This 
valve works in an independent cage which is 
set on the valve seat of the high-pressure 
cylinder. With this arrangement the wear 
of the high-pressure valve seat is avoided, 
and since this cage can be very easily taken 
out, the labor and time for repairing this 
valve are reduced to a minimum, and the 
cost of repairing will be less than that of 
repairing an ordinary slide valve and its seat. 

The low-pressure valve is an ordinary bal- 
anced slide valve and controls the admission 
and exhaust of steam in the usual manner, 
The valve rods on each side of the engine 
are connected to one rocker arm, the link is 
attached to the lower arm of the same rocker 
in the usual way. 

The arrangement of steam and exhaust 
pipes in the smoke box is like that in a sim- 
ple engine, with the exception that the ex- 
haust pipe is moved further forward, so as 
to give to the current of the gases an easier 
path to the smoke stack, thereby insuring a 
stronger draught, 


The steam is admitted to the high-pressure 
cylinder through the central port, and is ex- 
hausted into the steam chest, from whichthe 
low-pressure valve takes its supply. 

A starting valve, which also acts as a re- 
lieve valve at any time when steam is shut 
off and the engine is in motion, is in com- 
munication with the steam passages leading 
to the cylinder on each side of the engine. 
These valves being placed outside of the 
smoke box cannot be injured by cinders or 
excessive heat, and their construction being 
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cylinders are in action, all the weight on the 
drivers can be utilized, giving the engine an 
increase of power in starting or in doing ex- 
tra heavy service. 

To change from simple to compound all 
that is necessary is to move the reverse lever 
a notch or two from full gear, and since the 
arrangement of levers, cocks, valves, etc., in 
the cab is precisely the same as that in a 
simple engine, no extra mechanism of any 
kind in the cab being required for the com- 




















pound, the engineer requires no special 
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To introduce large driving wheels unde: 
simple engines and retain sufficient power at 
starting often presents difficulties not easil 
overcome. 

One of the principal features in this sy; 
tem of compounding is that large drivii 
wheels, as far as power is concerned, can |} 
advantageously employed, because at start 
ing the large cylinders with full boile: 
pressure can always be used, giving the e: 
gine sufficient power to start any train th 
she can haul at a high rate of speed with a 
economical use of steam. 

In case of an accident on the road, and i 
jury to the machinery, the engine can 
run, if required, with one, two or three c) 
inders. An engine of this type is soon to } 
built, and its tests in actual service will | 
watched with interest. 

a 
A Universal Calculator. 


In our issue of October 29, 1891, we hay 
given an illustration of a calculator broug 
out by Walter Hart, 114 Liberty street, Nx 
York. This instrument has recently be: 
remodeled, with the object of reducing its 
cost and to give it a wider field of useful 
ness. The principle of construction is th 
of the slide rule. The instrument gives 
accurate results, and is well adapted for th 
calculations required in the counting roo: 
and office, in all departments of business, i: 
the machine shop and in the study of thi 
professional man; its use saves time an 
labor. It is constructed entirely of metal 
except a wooden base to stiffen it, and a lens 




















BALANCED COMPOUND LOCOMOTIVE. 


very simple are not liable to get out of or- 
der. Both are operated from the reverse 
lever, and the whole arrangement is such as 
to cause the engine to work as a simple en- 
gine when the links are set in full gear, and 
does not commence to work as a compound 
until the links are hooked up to cut-off at 3 
stroke. When working as a simple engine 
the high-pressure cylinders do no work, 
they simply take steam at one end as fast as 
it is exhausted at the other end, and the 
pressures on each side of the high-pressure 
pistons are equal, or nearly so, but this does 
not impede the action of the low-pressure 
pistons, which work under full _ boiler 
pressure, the steam being admitted to them 
through the starting valves which are open; 
but when the links are hooked up the starting 
valves close automatically, and the high-press- 
ure cylinders do their share of work, and the 
engine works as a compound. From this it 
will be seen that the engine may be used as 
a simple engine for any length of time, and 
since, under these conditions, the 23-inch 


training for running the engine. 

In connecting the main and side rods as 
shown, the axles will exert a constant press- 
ure against the bearings in the axle boxes 
without any shocks, such as occur in simple 
engines; this increases the steadiness of run- 
ning and reduces the stress in frames and 
some of the working parts. The low-press- 
ure cylinders, which perform the maximum 
amount of work, and are used in starting, 
are placed next to the frames, so as to con- 
nect them to the pins next to the wheels, 
thereby avoiding an excessive stress on the 
outer cranks and pins. 

There is no receiver; the cylinders are 
placed as close together as is practicable, and 
the steam passage from one cylinder to the 
other reduced to the smallest extent so as to 
avoid a loss by condensation. 

In these days the tendency in locomotive 
practice is to increase the diameter of the 
driving wheels so as to obtain a high speed 
on the rails with a comparatively slow piston 
speed. 








tomagnify the finer lines. The instrument is&4 
inches square; the scales differ in color, ren 
dering reading easy. The other metallic 
parts (brass) are nickel-plated, the whol 
being nicely finished, giving it a handson 
appearance. Its operation is easily acquire: 
from the book of instructions which accom 
panies each instrument. 
ee 
S. A. Smith. 








Mr. 8S. A. Smith, who started in life as a 
machinist, afterwards was engaged in the 
hardware business in New Haven, and for 
some years has been a tool dealer, especially 
representing the Brown & Sharpe Mfg. Co 
in Chicago, died at the Astor House, in this 
city, Sunday the 5th inst. He had been pre 
viously ailing at his home in Chicago, but 
had become some better, and started East 
on a business trip against the protests of his 
wife and daughter, who, with his sister, 
were sent for when he became again ill 
Mr. Smith was 58 years of age and a genera! 
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favorite amongst his very large circle of ac- 
quaintances. 














Pullen, Shorey & Co., the Augusta (Me.) harness 
manufacturers, are enlarging their business by put- 
ting innew machines and increasing their force to 
ijmen. They have just bought a large amount of 
new stock, and are receiving orders in abundance 
for the manufactured goods. 

Out-of-town capitalists have leased the John L. 
Osgood granite quarry on Stark’s Hill, Fryeburg, 
Me., and work will begin in the spring in opening 
and developing it. This granite is pink, like the 
granite quarried at Redstone, N.H., but is of rather 
coarser grain. It is susceptible of a fine polish, and 
is easily worked. 

Mr. Albert L. Colburn, of New Haven, Conn, 
sends us a pamphlet describing his portable drill- 
ing machines, and Universal swing frame grinding 
machines, most of which our readers are familiar 
with, as they have been illustrated in our columns 
from time to time. The pamphlet also gives a list 
of users of these machines, and information re- 
garding their use. 


The Berlin Iron Bridge Co., of East Berlin, Conn. 
has received the contract for rebuilding the Tube- 
mill of Curtis & Co., at Cohoes, N. Y., lately de- 
stroyed by fire. The new plant will be fire proof, 
constructed entirely of iron and brick, no wood- 
work being used. The building will be 132 feet 
wide by 131 feet long, with a wing one side 20 feet 
wide by 74 feet long. 


The Hayden & Derby Mfg. Co., of 111 Liberty St., 
N. Y., have issued a new pamphlet describing their 
line of Metropolitan automatic injectors for vari- 
ous services. The pamphlet contains perspective 
and sectional engravings, and also illustrates and 
describes proper methods of connecting and oper- 
ating, and will be found useful to those interested 
in the subject of injectors. 


The Berlin Iron Bridge Co., of East Berlin, Conn., 
will build the new machine shop for S. F. Hodge & 
Co., Detroit, Mich. The building will be 150 feet 
long and of the modern type, the central portioa 
being 49 feet in width, controlled by a traveling 
crane of 20 tons capacity, with a wing on each side 





22 feet in width, the wings being two stories high. 
When completed it will be one of the best machine 
shops in the northwest. 

The Andrews Wire Works, of Rockford, IIL. 
which were burned recently, are to be rebuilt on a 
larger scale, and a new company formed, to be 
known as the Andrews Wire and Iron Works. The 
incorporators are: Chas. Andrews, Sr., Chas. An- 
drews, Jr., and Henry Collis. The capital stock of 
the new company is $20,000. The organization of 
the company will be proceeded with at once, and 
work begun on the new factory building. The 
structure will be built on the site of the old build- 
ing, and will be three stories high. 


The Whitlock Coil Pipe Co., of Elmwood, Conn.., 
a small pamphlet describing the American 
feed-water heater, and giving illustrations of its 
application to variously arranged steam plants, 
and in connection with condensing, non condens 
ing, simple and compound engines. It also illus- 
trates what are cailed Anhydros ammonia fittings 
and coils, made with special hydraulic bending ma- 
chinery which the company has devised. 
coils, as illustrated, are admirable specimens, and 
the pamphlet will be found useful to those inter- 
ested in such matters. 


issue 


These 


We have received from the Boston Blower Co., 
of Boston, Mass., three catalogues, one of them 
being a general catalogue describing the cupola, 
forge, exhaust fans and shaving exhausters made 
by this company. The catalogue is well illustrated 
and printed, and supplied with tables showing 
prices, speeds, capacities and principal dimensions 
of the various fans made, and has also diagrams 
showing methods of piping, and placing the ma 
chinery in buildings which are to be heated and 
ventilated, and in dry kilns through which a cur- 
rent of heated air is to be forced. The company 
also issue catalogues ‘‘H”’ and “KK,” the former 
devoted especially to the hot blast apparatus used 
for heating and ventilating, as made by this com- 
pany, and the latter especially to dry kiln appara- 
tus. All these are useful catalogues to those who 
are interested in the subjects to which they 
pertain. 





Machinists’ Supplies and Iron. 





New York, February 4, 1893. 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.75 to $15.25: No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $14.75 
to $15 for No.1 Foundry; $13.75 to $14 for No. 
2; and $12.75 to $13 for Gray Forge. 





Bradley Hammers. 


If you plate, draw. square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracusz, N. Y. 
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125 South 11th St. 
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EO. B. PHILA., PA. 

EO. B. GRANT, GEARS, PHILA., PA, 

EO. B. GRANT, GEARS, PHILA., PA. 

EO. B. GRANT, GEARS, PHILA., PA. 

EO. B. GRANT, GEARS, PHILA., PA. 

EO. B. GRANT, GEARS PHILA., PA. 
125 South 11th St. 





Flexible Metallic Fillet 


_— For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4thSt. Phila, Pa. 
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STEERTUBES 
SMOOTH - COLD DRAWN ey 








JohnS. Leng’s Son & Co. NewYor 
ON A Practical Little Book, 

LY nate TO MAKEA th.p. 
CENTS= TOR OR DYNAMO. 


Illustrated with plans and all details. 
Address, ELECTRICAL REVIEW, 
13 Park Row, N.Y. 


NOW READY! 


J. Tregoning’s Treatise on Factory Management. 
4. cents. Send postal note or check to J, Tregoning. 


Stamps 
Accepted. 





Price 
Box 


THOS. D. WEST’S 


AMERICAN FOUNDRY PRACTICE 


AND 


MOLDER’S TEXT BOOK, 


Each $2.50, postpaid. 


JOHN WILEY & SONS, NEW YORK. 





BRASS-WORKING TOOLS. 





i (Narnows negate 


Ceewnand, 








PRICES on APPLICATION 





SPECIAL MACHINERY. 





79, Attleboro, Mass. 


SCREW MACHINES. 





THE MASON REDUCING VALVE. 


This valve is designed tor 
sure regardless of the initial pressure. 


educe and maintain an even steam or air pres- 
It will automatically reduce boiler 


pressure for steam-heating coils, dry-rooms, paper-making machinery, 
slashers, dye Kettles, and all places where it is desirable to use lower 


pressure than that of the boiler. 


The dashpot, which immediately fills 


with condensation, prevents all chattering or pounding, and requires no 


attention 


No extra lock-up attachment is needed, as the pressure is 
regulated by a key, which the engineer retains. 


The sizes, up to and in- 


cluding 2-inch, are made of the best composition, and above that, of cast 


iron, with composition linings. 


In the larger sizes the composition lining 


is hung up in the valve, leaving a space between the iron and composi- 


tion tor the unequal expans 
of the piston sticking when 


ion of the metals. thus there is no possibility 
the valve is heated. The area ot the passage 


from the high to the low pressure side of the valve is equal, when open, to 


the full area of the pipe, so t 
to the initial high pressure, 


even steam or air pressure as low as one pound if necessary. 


an iron valve for use with 


hata low pressure of ihe system, almost equal 
may be carried. This valve wil! maintain an 
We make 
ammonia in ice-making machinery. 


MASON REGULATOR CO., Boston, Mass., U.S. A. 





Scotch Pig—Coltness is quoted at $21; and $20 
for Eglington. 

Antimony—The market is steady. We quote L. 
X., 104gc. to 105g¢c.; Cookson’s, 1034c. to 10%c.; Hal- 
lett’s, 104¢c. to 103g¢c., and U. S. French Star, 10léc 

Copper—The market is weak; Lake Copper is 
quoted at 1244¢c. to 1244c. Buyers are holding off 
in an icipation of lower prices. Casting Copper is 
held at 1144c. to 11kKée. 

Lead—The market is more active; sellers are ask- 
ing 4c , while 3 95c. may buy. Sales at 3.90c. have 
been reported, and there are eager buyers at the 
same price. 

Lard Oil—Prime City is quoted at 
Western on spot at 98e. to 99¢c. 

Spelter—The market is easy at 4 32h6c. to 4.35¢., 
according to brand. Buyers are disposed to hold 
off until the general metal market shows some sign 
of improvement. 

Tin—An easier feeling prevails, with sales on 
spot at 2005c.. and March delivery at 20.17¥c. 
Buyers are hesitating, as lower prices are expected. 


* WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning Jor 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


99ce. to $1; 








“4. 


Wanted—Salesmen on commission, to push a 
special line of mach’y. ‘ Kirk,’ care of Am. Macn. 

Wanted—First-class machinists. The Pond Ma- 
chine Tool Co., Plainfield, N. J. 


Mechanical draftsman, 
wants situation. 


experienced designer, 
Box 5, AMERICAN MACHINIST. 


Wanted Situation—By first-class mech. drafts- 
man; experience. Box 12, AMERICAN MACHINIST. 


Designer & developer of fine mechanism & man- 
ager of men, seeks engagement. G. V., Am. Macu. 


We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


‘a 


Wanted—A situation as foreman by one of ex- 
perience, and a practical tool maker and die sinker. 
Morris Dean, Ilion, N. Y. 

Wanted—Foreman in machine shop mfg. duplex 
steam pumps, employing 50 men. None but exp’d 
man wanted. Gardner Governor Co., Quincy, Ill. 

Wanted—A draftsman; one who has had exp. in 
wood working machinery preferred; must be well 
up in modern draw’g room prac. Box 3, AM. MACH. 

Wanted- Mechanical draftsman in mill engi- 
neer’s office; must be neat workman; state salary 
expected. Address Box 7, AMERICAN MACHINIST. 

Wanted—First-class tool and die maker; perma- 
nent position. Address Manufacturer, care Letter 
Carrier 21, Buffalo, N. Y. 

Practical and theoretical machinist, speaking 
French and German, wishes to take charge of an 
exhibit at World’s Fair. Box 10, AM. MACHINIST. 

Wanted-—Foreman for mining machinery and lo- 
comotive repairing by a good mine; well located; 
state age, experience, character and wages. Mine 
Machinist, AMERICAN MACHINIST. 


A mechanical engineer, experienced in design and 
construction of steam engines, machine tools, ete., 
desires a_ position; New York or immediate vicinity 
preferred. Address E., P. O. Box 1,187, New York. 


Foreman patternmaker, thoroughly familiar with 
machine tools, steam engine, gearing, and special 
machinery, desires to make a change; Mass.,Conn., 
or R. L. preferred. Foreman, Box 14, AM. Maca. 


Position wanted as sup't or assistant sup’t of 
machine shop, by member of A. S. M. E., of 26 
years’ experience; now designer and assistant 
superintendent of shop manufacturing pumping 
machinery; Ist-class references. Box 8, Am. Macn. 


Wanted—Superintendent or foreman capable of 
running 60 to 75 men; must understand engine and 
machine work, general job and foundry and boiler 
work; a good all round man who is not afraid of 
work may obtain a good position. Address Box 9, 
care AMERICAN MACHINIST. 


A Ist-class mach. and draftsman may secure a 
yermanent pos. as supt.,with a concern mfg. mach’y 
Rcoanerantiie. flour-mills, also iron work for bridges, 
buildings, etc.; location within 200 miles of Chicago. 
“Superintendent,”’ care of Northwestern Lumberman, 
Chicago. State references, exp., and salary. 








Meet all requirements more 


fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITS POR @ATALOOGUEB TO 


THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, O. 











Send for list of Sapphire 
Corundum Wheels. 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and Most 
Complete 
Line of 
Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 










*@ Send for Catalogue. 


Edwrards’ Works onthe Dieam Engine 


The Practical Steam Engineer’s Guide in the 
Design, Construction and Management of American 
Stationary, Portable and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
ceeery Edwards. 119 engravings. 420 pages, mo. 
PURONc Gr -cvcacs cdnwes au thks eeiabaenseuass ens tea aeeeeee 5 


TENTH THOUSAND, 








Edwards’ 600 Examination Questions and 
Answers, tor Engineers and Firemen (Station- 
ary and Marine) who desire to obtain a U.S. Govern- 
ment or State License. By Emory Edwards. Full bound 
in pocket book form, leather, 150 pages. Price..81.50 

The American Steam Engineer, Theoretical 
and Practical; with Examples of the Latest and Most 
Approved American Practice in the Design and Con- 
struction of Steam Engines and Boilers of Every De- 
scription, For the Use of Engineers, Machinists, Boiler 
Makers, and Students. By Emory Edwards, M. EK. 77 
engravings. 12mo, 419 pages. Price...............82.d50 

Modern American Marine Engines, Boilers, 
aud screw Propellers. Their Design and Con- 
struction. Showing the Present Practice of the most 
Eminent Engineers and Marine Engine Builders in the 
United States. By Emory Edwards. Illustrated by 30 
large and elaborate plates. 4to. Price..........83.00 

The American Marine Engineer, Theoretical 
and Practical; with Examples of the Latest and Most 
Approved Marine Practice. For the Use of Marine En- 
gineers and Students. By Emory Edwards, 8 engrav- 
ings. 12mo. 435 pages. Price....................- 82.50 

A Catechism of the Marine Steam Engine. 
For the Use of Engineers, Firemen and Mechanics. A 
Practical Work for Practical Men. Illustrated by 68 
engravings, including examples of the most modern 
engines. Fifth edition, thoroughly revised, with much 
new matter. 12mo, 414 pages. Price............. 82.00 

Modern American Locomotive Engines. Their 
Design, Construction and Management. lustrated by 
Wengravings. 12mo, 383 pages. Price........... 82.0 

gr The above or anyof our Books sent by mail, free of 
postage, at the publication prices, to any address in the 
eee 

QP Illustrated circulars, showing full tables of con- 
tents of all of the above valuable books, will be sent free to 
anyone in any part of the world who will send his ad- 
dress. 

CP Our New and Revised catalogue of Practical and 
Scientific Books, 88 pages, 4vo, as well as our other cata- 
loques and circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of postage 
to any one inany part of the world who will furnish his 
address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 




















BORING «xo TURNING MILLS 


COMBINING EVERY 


14 SIZES-FROM 5S TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING 60.. 
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* WAN TED*# 


** Situation and Help” Advertisements only inserted 
twnder this head, Rate 80 cents a line for each inser- 
tion, About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care wil be forwarded, 

A position wanted, by an engineer of 30 years’ 
experience in the designing and constructing of 
marine engines and general machinery; have no 
objections to go south or southwest; can work 
men to yg the best of references. Ad- 
dress A. B.. AMERICAN MACHINIST. 

Wanted-~Position as manager or sup’t, by a man 
with experience in shop, drawing room and busi- 
ness, who knows the value and importance of sys- 
tem, method, discipline and economy to reap divi- 
dends, and can practice his preaching. Address 
Engineer, care AMERICAN MACHINIST. 


Wanted—A first-class energetic machinist as fore 
manin a machine shop manufacturing coal mine 
hoisting and haulage engines; must be competent 
and well up in modern shop practice, and have 
good executive ability; a permanent position to 
such aman, and no other need make application as 
it will only lead to disappointments. Address, stat- 
ing age, experience, habits and salary expected, to 
Foreman, Box 11, care Am. Macu., New York. 


Wanted—A foundry foreman, who is accustomed 
to general foundry work, including engine cylin- 
ders and castings of large and small size, car and 
building castings, in a foundry employing about 60 
molders: applicants must be well up in dry sand 
and loam work, and understand irons and the most 
economical methods of melting, and be thoroughly 
familiar with piece work; none but first-class men 
need apply: state age, experience, anu salary re- 
-quired; a good salary will be paid to the right man. 
Address X. Y., Box 13, AMERICAN MACHINIST. 


+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 L iberty St., N. Y. 


Best Bolt Header in the world for $50. 
Cc. H. Baush & Sons, Holyoke, Mass. 


For Sale—New Tools: Tron Planers, plane 24’’x 
24’'x5 feet, $350: Screw-cutting Engine Lathes, 20” 
swing by 8-foot bed, $275. F. & A., Am. MacuH. 


Wanted—Hardware specialties to build. Send 25 
cents for ‘*Eureka Knife and Shears Sharpener.” 
W.A.Smith & Co., 227 Eddy St., Providence, R. I. 


To Inventors—An American wishes a new inven- 
tion of merit for Europe; has over 20 years’ experi- 
ence abroad, large acquaintance, highest standing, 
and capital. Address P. O. Box 2911, Boston, Mass. 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Il. 


For Sale—One arch boiler, in perfect repair, 22 
flues 3’’ diameter, 9 feet long: front, buck stays, 
etc., complete; one fire box boiler, 37 flues 3’ 
diameter, 7 feet 3’ long; either will pass Hartford 
inspection. Genesee Fruit Co., Bouckville, N. Y 


Address 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES, 


1 25 in.x 25 ft. L, W. Pond, Compound Rest, Rod Feed. 
Good order 
1 17 in. x 8 ft. Blaisdell, Rise and Fall Rest. Good as new 
1 171m. x 6 ft. Blaisdell, Rise and Fall Rest. Good as new 
1 16in. x7 ft. Bement, Plain Rest, heavy fine Tool. 
Al condition 


PLANERS. 


1 30in. x 30 in. x 8 ft. Hewes & Phillips, Spiral 

Geared, one head on rail, very fine modern 

Tool. Good as new 
115in. x 15 in x 3 ft. Wilkinson. Al condition 
1 22in. x 18 in. Blaisdell Crank Planer, Good as new 
1 24in. x 24 in. x 5ft.Whitcomb Planer. Good orcuer 


MISCELLANEOUS, 


1 4in. Hubbert & Rovers Cutting Off Machine. 
1 20 in. Prentice Bros. Drill, Wheel Feed, with 


Al condition 


Good order 
Good as new 
Goo 1 as new 
Good #s new 
Good as new 
Good as new 


1 20 in. Keed Drill, Lever Feed, with Chuck. 

13 Spindle Barnes Drill Press. 

1 No 1 2-Spindle Garvin Drill. 

1 No. 2 4-Spindle Garvin Drill 

1 No. 3 4-Spindle Garvin Di ill. 

1 No.2 Brown & Sharpe Screw Machine, Auto- 
matic Chuck and Wire Feed. 

1 15in.x5ft Hendey Turret Lathe. 

1 ae x 5 ft. Jones& Lamson Tur: et Lathe, with 

3 jaw Universal Chuck 

1 No. 2 Garvin Power Miller, Swivel Vise and 

Good as new 

Al condition 


Al condition 
Good order 


Good as new 
1 No. 4 Garvin Miller, Arm, Vise and Arbor. 


Nearly 500 other New and Second hand Tools in 
Stock. Write for list and prices, 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. New YORK. 


SECOND-HAND AND NEW MACHINERY 
ON HAN 


7 (t.x7 ft.x16}4 Pluner 3 Heads, = Al. 
72 in. x48x33 ft. Planer 3 do 
54 in. x42 in x2449 ft. do 2 do 





42 in.x42in.xl6ft. do 1 do 
30in.x30in.x8ft. do 1 Head. 
26in.x2%4 in.x7 ft. do 1 do 
2in.x2%in.x5ft. do 1 do 
22in.x21 in.x5 ft. 1 


do do 
9 in x30 ft. Triple Gear Engine Lathe, Ames AL 
60 in.x45 ft. Double Engine Lathe 
52in x35 ft. Engine Lathe Horizontal Boring Machine, one end. 
42 in.x30 ft. Engine Lathe. 


50in.x30 ft. » Triple Geared. New Engine Lathe, 


30in.x28 ft. W. Pond Shafting Lathe. 
32in.x12, 14, 16, 18 ft. Bed. New Engine do 
28 in.x12, 14, 16, 18 ft. do do do do 
21in.x10, 12'ft. do do do do 
20in.x7}¢ & 8 ft. do 2d Hand do do 
18 in.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16 in. : 6 & 8 ft. do do do do do 
15 in.x 3 & 8 ft. do do do do do 
14 in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. 

15, 16, 18, 25 in. Crank Shapers. 

20; 24, 26 & 30 in. Geared Shapers, 

20, 22, 24, 28, 30 & 36 in Drills. 

Bolt Cutters 

8 and 13 in. Stroke Slotters. 

Lot of Lincoln Pattern Millers. 

2 3and 4 Spindle Drills. Garvin. 

No. 76 Bliss Presses. 

Boiler Head Flanging Mach. ©’Brien’s Gear Molding Mach, 
1100 and 3000 lb. Bement Steam Hammer. 
100 and 150 lb. Steam Hammer 

40 H. P. Vert. En, ine. N.Y.8.S. P. Co. 
ILin.xt8in, Hor. Engine. Al Order. 

12 in.x24 in. Corliss do do 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


“New” Improved Machine Tools. 
FITCHBURG MACHINE WORKS, 


Lathes, 14, 16, 18, 24, 30 and 48 in swing. 
Planers, 24, 30 he 36 in. wide. 
Shapers, Traveling-head, 14 and 18 in. 


POWELL PLANER CO’S., 


Planers, “ extra heavy,” 30, 36 and 42 in. 


PRENTICE BROS., 


Lathes, 11, 12, 14, 16, 18 and 21 in. 
Drills, 20, 21, 25 , 32 and 36 in. 


HENDEY MACHINE CO’S., 


Lathes, ‘“e “xtra heavy,” 14, 16 and 18 in. 

Shapers, © Improved Friction,” 15 and 24 in. 

Upright Boring and Tu rning WHAlIs, 38 in. 

Hor. Boring and Drilling Machines, 

Radial Drills, * extra weight and power,” arms 
8 to 8 ft. lon 

Ontveres! ‘Milling Machines, ‘‘ new feat- 

es,’ 

Standard Milling Machines, “new feat- 
ures.’ 

Shapers, “ Crank Motion,” and ‘* Triple Geared,” 
15, and 24 in. 

Punches, Shears, Flange Punches, &c. 

Boiler Bending Holls, 8, 10 and 12 ft., ‘* Im- 
proved Style with Hinged Housing.”’ 


NOTICE. 
WE HAVE A LARGE ASSORTMENT OF 


Modern Style Second-Hand Tools 


IN GOOD ORDER, AT VERY LOW PRICES. 


J. J. McCABE, 


E. P. BULLARD’S | 06 Cortlandt Street, 
NEW YORK. 


N Y Mach’y Warerooms, 





VANDERBEEK’S 
TRADE MARK. 


—On 


MILLING MACHINE. 
FIVE STYLES 
THE STATES MACHINE Co., 
HARTFORD, CONN. 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





\V 
RQ 
od 
Pittseurcu, 


Cuicaco 
New Yorn 


AND 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





A NEW mantel PLATE. 








THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are our 
Each Stock is of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: tt & 13 Oliver St. 


mR. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWEB GBINDINGS. No WASTH in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


BB. M. TONES wo CO., 


NEW YORK: {43 Liberty St. 





9 to 15 in. SWING 


Modern I esign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


——e DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MANUFACTURERS OF 


AND OTHER 


SEND FOR ws 
CATALOCUE E. 





Horizontal Beste wut Drilling 
Machine. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 


D METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 








PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & CO. 


Box 3600, 





Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 

Sond for Circular of our SENSITIVE ENEZ DBILL. 


BRADY MFG. C0. 83 Washington St., 


BROOKLYN, N. Y. 














ALL KINDS IN STOCK.? 


Manufactory, SEEFFIELD, ENG. + 
Chief Am. Office, 91 JCHN ST,, N.Y. 
WM. JESSOP & SONS, LD. 


TOOLS, 
DRILLS, 
DIES, &c. 








MECHANICA 





Also, 
need know how to read and write. 
FREE Circular to 


Mecuanics, Mining, Prospecting, 


DRAWING TAUGHT BY MAIL 


Arithmetic, ete. 


DIPLOMAS Awarded. 


To begin, students only 
Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





WHEELER CONDENSER AND ENGINEERING CO, 
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92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO BUCCESSORS TO THE 


Colwell ron Works. 


Machinery for Sugar Plantations and Refiner- 
les. Vacuum Pans, Double and Triple Effects, 

?&c. Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 





QUINT’S 





A. O 








HARTFORD, CONN. 


TURRET DRILLS. 


Arranged for light tapping. Has these advantages: 
Power as applied is graduated to size of drill. 
Spindles, and only the one in use revolves. 
instantly from 250 to 2,000 rev. 
moving work. Capacity from O to 1-2 inch. 


Six Drill 
Any speed 
Drills and taps without 


SEND FOR CIRCULAR. 


QUINT, 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 










3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





™ BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 


The above illustration is taken direct from a photograph. and shows the interior of a Machine Shop, 
the Kkoof of which was designed and built by us for the Titusville Iron Co., 


building is 70 ft in width by 205 ft. in length. 
designed to carry shafting. 
columns. 


SEND FOR OUR ILLUSTRATED CATALOGUF, 





The roof trusses are made entire ly of iron and 

Through the center of the building is a row of wrought iron 

Machine shop roofs built after this plan are not only much neater m appearance 

than heavy, cumbersome. wooden trusses, but are stronger and stiffer ; and where 10 
wood is used about the ¢ onstruction the danger from fire is entirely eliminated. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





‘sSulpling 
pue soSpiug |9031S puke uoly 


at Titusville, Penn. The 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, 2 Machinist's Size. 


Taking anything from = No. Price. 
# to 1 inch inclusive. * ssseeeess MOE in. $10 
Bee oe 

ly errr. dcwithiscegwaa” 8 3 
Patented Dec. 25, 1877. 4 44 





IF YOU WILL = THIS TOOL YOU WILL NOT aneent THE “‘eavaren. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO.. L’t’d. 21 Cross St., London, England. 


Erland, Fauueowen & Norton Ct. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 
AMERICAN WAICH TOOL C0. LATEST IMPROVEMENTS, 


NEW STYLE. 
NEW PRICES. 
GROWING RAPIDLYin FAVOR 


Burnham’s Sensitive Drill. 


















Waltham, Mass. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 


















SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO,, Worcester, Mass. 


Do you work to Standard Sizes ? 


If so, write for circular showing the only Standard Inside 
Micrometer made. 

It measures from 2% to 13 inches by thousandths. 
' It is light, accurate, and convenient to use, and will last a 
ifetime. 








‘ Patent Friction bllys 





Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. 1., U. S.A. 





J. T. SLOCOMB & CO., Providence, R. I. 





MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A. 





PULLEY LATHES with or 
without Boring Device 
PULLEY, Drilling and Tap- 
ping Machinery 
GEAR LATHES 
GEAR CUTTING ENGINES 
AUTOMATIC GEAR CUT- 2 
TERS \/my 
ue | e 


AND 
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Le Kettle SR IEE 
Serer FORGE CO., BUFFALO—7 N. Y. 


Wn Be! page ALA 4 
‘ FL a 


me) 


y 89 lA 4> 


ER EF KIIE 





RGES, 


COAG KEM EME EAA, 








oe 


TRAVELING CRANE. 


NWro,. 1 On Wood 


Overhead Beams. 





=F AERATED FUEL COMPANY’S sVSTEM 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. 


GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 


CAPACITY, 3,000. 
PRICE OF MACHINE, - ~- 


Timber, Bolts, Track Iron for overhead frame, 
Send for Illustrated Circular, giving full details. 


$100.00 
11.50 


333 E. 56rn Sr. 


T. SHRIVER & CO. “New york. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 


Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 


Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 
60’ diameter in stock. 


COOKE & CO., 


| MACHINERY & SUPPLIES. 
168 & 165 W ashington St., New York, 


HEADQUARTERS FoR 
Edison Hangers, Williams Leather Belting, &. 
Mention AMERICAN MACHINIS®. 





~ 











HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


t #7 Our New and Revised Cats ak ogue of Practical and Scien 
tific Books, 88 pages, 8vo., and our other Catak rues and © ir 
culars, the whole cove ving every branch of Science applies d 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnis h his address. 





THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use 





ORICINAL 


“a3A0uaWI 


Saves Time, Saves Money. Three a Four 
Styles, from New Patterns. No Pattern Room Coni- 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements. 

THE FOX MACHINE Co., 
$25 North Front St., Grand Rapids, Mich, 








WORTHINGTON 
~= ||| CONDENSERS. 


ACCRECATINC IN CAPACITY 
Hot Iron 


276,320 
ridkiiIHORSE POWER 
A. R. KING MEG. CO., 


ARE NOW IN USE. 
ERIE, t ith & 12th Sts., SEND FOR SPECIAL PAMPHLET. 
JERSEY City, N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 





HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 


CHICAGO, 
DENVER. 











ST. LouISs, 
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“CAANGLER DPS 


Corner » Lae & Kirtland Sts,, Cleveland, 0, 


CLEV ELAN D TWIST ‘DRILL CO. y, Sabena eg ey 





THE BUFFALO STEAM PUMP CoO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH, U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Fverywhere. Send for Catalogue. 


NO KEYS. NO KEY- SEATING. NO SLIPPING. STUART'S PATENT 
, Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few sec 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico. for _. 
or single copies, 5 cts. each, postpai 


SWEET'S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. ¥- 





conds without 











Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 





ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 


This vaiuable series of 93 wt eo 
Naving been concluded, copies of t 
American Machinist ponte Be md | 
them will Md sent by mail to any address 
in the U.S., Canada or Mexico, for $4.65, | 

ainele copies 5 cts each. postpaid ' 


THEPECK PATENT FG "0 

DROP PRE eck Me 
MINER&: rAd see" ONN: 

UES AN ROP 


_NEWH FORGINGS 


THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. I. Boston, Mass. 






























Fine castings by new pressu.e procest 
equal to hand cut work in Bronze, Brass 
A luminam, and German Silver. Machin: 
ery Name-Plates 1}, cents per sq. inch. 





DIXON, 
ILL 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 












Q/eX Wax 2/a 


1oxGXxl2 





aig dels IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS PRESSURE 


Pumps, Vacuum PUMPS, ARTESIAN WELL 


24 1N. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. PuMPS. PoweR Pumps, Etc., Etc. 





LOWVILLE IRON WORKS CO., ‘owyy-t= 


MANUFACTURERS OF 


P S 


For Boiler and 
Feeding, other 
Elevator _ purposes. 

= Work, i Sendfor ,, 
PulpMills. ; § Circular, 














— 


Send for Circular. 





STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
MISTER MACHINE SCREW CO. | @ Finest in Finish—Send for Cat- 
AAAAAAAAAA AA AAAA alogue. 
ea aaa | L. S. STARRETT, 

aye » A ‘ Athol, Mass., U.S.A. 
=a Lonpvon Acents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C, 


Registers 2.000 
Revolutions 





SS BRONTE VENGRAVER on WOOD\ woop 


‘58 ANN’ ST.2+ NEW YORK: 


SEND FOR CATALOGUE. 




















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


T Il E J : L. T AY LOR { C. H. REDMAN & CO., 











Sole Manufacturers. 


PIPE AND NUD WRENCH. 







bad 
Jok Aye OR tte & rei WRENCH 
PAT® DEC 189 
i aaa 
coe 


HERMANN BOKER & CO., SOLE AGENTS, 
101 and 103 a. Street, New York 


SP BLAKE & JOHNSON, 


WATERBURY, CONN. 








Send for Circular. 





BUILDERS OF 


ane ea] srecut AUTOMATIC MACHINERY 


FOR WORKING 
WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 





1 Adams St., 
Brooklyn, 


‘SYIOA DULY 220 





"Wd ‘WIH@’IsaW IInd 
‘98393138 WIG pue ptz 


THE HENDERSON MACHINE TOOL C0. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicite 


OWNERS ALSO OF 


The Stiles & 
Parker Press C0, 








BRISTOL’S 


Recording Pressure Gauge 


Makes continuous record DAY and 


FRISBIE FRICTION 
PULLEYS » CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 


Y NIGHT of all KINDS and all 
RANG ES OF PRESSURE. 


Low in Price and Guaranteed. 
Send for Circulars and fac-simile Chart. 


THE BRISTOL’S MFG. CO., 
WATERBURY, CONN. 


BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from ; to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 14”. Write for prices and samples. 


GRANT ANTI-FRIGTION BALL CO., Fitchburg, Mass. 


~ The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON MASS, 


























TRUMP CHUOCKER. 


The Cheapest and Best. 

WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO.. MFRS. 
Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd. 
21 Cross Street, Finsbury, London, England. 









Made in 8 sizes, viz.: No. 1. Holds 0 to 6, 
56 0 to 
. 3. “Oto 3g” 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL, 
Makers of Implements for 


P.H.jF.M.ROOTS, 










pom Standard Measurements. 

Over ‘ Connersville, Indiana, 

52300 MANUFACTURERS OF 

Fiat Bar Gauge. | PORTABLE on TUYERE IRONS, ETC. 
Crescent Gauge. JAS. A. TAYLOR & CO 
Pat.KEY-SEAT ETTING GAUG=: 
goths pet is SCREW-CUTTING CENTER 
PT 

yw MES CO SY) DRILL GAUGE 





ne Machinists tools. E. BOSTON 


Mass. Send for LIS 


BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Reots’ Foundry Blowers, Gas Exhausters, etc. 
§. S, TOWNSEND, Gen, Agt. 163 & 165 WASHINGTON ST., 

COOKE & CO,, Selling Agts. \ NEW YORK, 

In Writing, Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel- Rapid Generation of Dry or Superheated Steam— Durability —Low Cost of Main- 
tenance—Ease of Transportation and General Efficiency are among the advantages 
possessed by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphiet— Drawings. eee, and Estimates promptly 
furnished for any amount of power from 4 H. . Up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Sallie Street. 


ATLANTA, GA, 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 
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THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia, Portable Drills, Hand 







Drills, Boiler Shell Drills, 
TaN Light Drill Presses. j 


ELECTRIC MOTORS eae 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, kumps, Presses and 
other Machinery. 


) ELECTRIC GENE- 
ae SS d RATORS, 


= jm For installation of Complete 
Power Plants. 


THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y. U.S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LITTLE HERCULES DRILL CHUCK, combines in 
{ts gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination ~ 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 





PS at 














| \-: 


Urs 


The HOPPES Live-Steam Feed-Water Purifier 


Guaranteed to Prevent Seale in Boilers. 
= Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
—— Send for Catalogue D. SPRINGFIELD, OHIO, 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


SEND FOR CATALOGUE. Se 





























eee he | 
2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA, 








TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 

PHILADELPHIA, PA. 


MOFFET PORTABLE DRILL. 


Send for Circulars 
and References. 












GRINDING 















Cami | UNSURPASSED Wants fates 
\ a ASA 4, inches 3. 
ws ‘h Pa eter. 
MACHINERY 2@ReN, | REAMER. * se 
=, ~ pcan | Runs with Steam 
—— ee esas | ment = : —oR— 
PRICES ON - Will work in pp: - 
APPLICATION. f & |any position. ih Compressed Alr. 
= P 4 = 
= 


i ! EAS 
THE HORNER 
MACHINE CO., 








HOLYOKE, J... TIMOLAT, 
MASS. 59 S. Fifth Ave., 
NEW YORK. 
THE NATIONAL 
Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating b 
means of Pure Flake Graphite. Send for 5 


©oPy. JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





Wen Ga = id as aga ay Oe 


Manufacturers of all kinds of 


|} Will hold in 


| side of Jaws 


LATHE AND DRILL or eke 


49-16 in } 51 2in. 

6 in | 61-21n. 

71-2 in 8 in. 

1018 in 12 in. 

13 1-4 in. 15 in. 
j 16 


is 1-2 in 21 1-2in 


vt alusirated Catalogu, a 








in. is In WESTCOTT S PATENT, 
NEW DRILL GHUCK, 
STYLE A. 


Strong, Durable, Accurate and Cheap, 


SEND FOR PRICES AND DISCOUNTS. 


THE E.HORTON & SON CO., 
WINDSOR LOCKS, CONN,, U.S. A. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch and 12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK Co., 


HIARTEORD, CONN, 


LATHE AND DRILL CHUCKS, 


im | 1. n Buyers should note quality firs 
} and then price. We have made im 
“ eee provements which greatly incresse 
? 1 


the durability and accuracy of our 














tools. Please investigate our claims, 

omrmonnt We carry a large variety in stock, 

wait tnt SS 4 and design chucks and chucking 

fa j <4 «tools for special purposes. Have 
d S'S Ss you read our late catalogue! 


‘i aa. SECTION INDPT. 
a, THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


Cee ie, CHUCKS 


(DOVETAILED). D ttietied Moles 
ndependent, Universal and Com- 
New Catalogue Now Ready. bination LATHE CHUCES, 


THE HOGGSON & PETTIS MFG. CO. —Also, DRILL CHUCKS.— 
Est. 149. NEW HAVEN, CONN. ’ SKINNER CHUCK CO.,, 


POSITIVE DRIVING DRILL GHUGK. 


T 
For either straight or taper Shank Drills. The NA { 
s 
Ss Has the Holding INDEPENDENT, 
‘ i Power of Taper Socket UNIVERSAL, 
5 , COMBINATION. 

















TALOGUE. 











together with all the 
advantages of »cO Strongest. Easiest to change. Best finish. Reversible 
aGremages pgp cater Snore (petenned) aivin 5 changes including every possible 
mon Friction Chuck. | desired position. NEW CATALOGUE, illustrated, seni 
Write for Illustrated | free. Liberal discounts. Prom t shipment. Address 
WM. WHITLOCK, ANUFACTURER, 
132d Street and Park Ave., New York City. 


Jordan Planer Chucks, HERSHELL FLUE WELDER 


SEND FOR CIRCULAR. By we par pre icn os 
po superior manner, the 
a Cc. W. JORDAN, eld | er g ; s 
4 weld being 

=v 4 Wayne St. ‘fectly & Ee 
WORCESTER, mass, | Perfectly Sg ——— 
smooth in- Geen 
SVSOTVGCtVCVSH2VOsT~SH2 O28 side and c 
L MI | out. Welds 
A U ' @ 1200 loco- 


—- motive flues per 
THE COWLES ELECTRIC SMELTING & @ | “2: 


Send for circular 
ALUMINUM COMPANY, 
Lockport, - New York, HETHERINGTON 


Offer Pure Aluminum in Ingots, Slabs, & BERNER, : 






5 = Price List and Discounts 
CS to 
THE PRATT CHUCK CO., 


Clayville, N. Y.. U. S. A. 
























é Short, Wire and Castings at lowest market Indianapolis, Ind. | 
Aluminum Bronze, Aluminum Brass, : al SUN | 

¢ Silver Bronze, Silicon Bronze 

? and Manganese Bronze. < 

ee a Dt 








CYLINDER SICHT 


PATENT OILERS, °‘reeo curs. 


Government Regulation 
POP SAFETY VALVES, | 


For Stationary, Marine and Locomotive Boilers. 


J. E LONERGAN 2 60.,  *4*5,,quNBERs ano 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOGUE FREE ON APPLICATION. 


HYDRAULIC MACHINERY ff ‘ 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


~, ACCUMULATORS. 


CRS WATSON & STILLMAN, MFRS. 

















THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











Hydraulic Flange Packings. 204, 206, 208 & 210 E. 43d &t., New York, 


2 Plunger Belt Pump 
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PUTNAM ee COMPANY, 


ORIGINAL BUILDERS 


PUT N AM 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
CUTTERS, UPRIGHT 





DRILLS, MILLING MA- __ 
CHINES, SHAPERS, &4 
SLOTTERS, RAILROAD =— 
TOOLS, ETC. 





| semicStandard 
Lathe, 


STANDARD, 


AND 


RECULAR 
. LATHES. 
FITCHBURG, - MASS. 


U.S.A 





The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘Moore & White” 
Friction Clutches 


AND 





Send for ¢ Circulars. 


ve Friction Dail 


FOR 


Light, Sensitive and Rapid 
Drilling. 


The principal feature of this dri)! 
is, the power is greatest when speed 
is slow and large drills are used, 
and most sensitive for small drills 





under high speed. A very valuable 


feature never before attained in a 
Sensitive Drill. By this great ad 
vantage we more than double our 


working power. 
Fitted also for bench and post. 
Send for Price and Circular. 


STOVER NOVELTY WORKS, 


23 River Street, 
FREEPORT, ILL 


FOR 


Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest imoreromente, I e's 
Combination or Wheel ad 


“Sibley & Ware, 
INDIANA. 


SOUTH BEND, . 











MARE YOUR TOOLS WITH A STEEL STAMP 
SWE OAD STAMP WKS) 
123 CHAMPLAIN ST. 
CLEVELAND. OH/O. 
SEND FOR PRICE LIST NO 4. 


THE VERNON COUNTING REGISTER. 


» Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pump s, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 













Cut-off Couplings. 








A. FA L K E N A U, 
lith Street & Ridge Ave., Philadelphia, Pa 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOI 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 





HAMILTON 
MACHINE TOCL €0, 


N. FE. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


Mm .\.) 26’’and 32” Back Geared ano 
Power Feed 


DRILL PRESSED 


A SPEJIALTY. 









GROBET 
SWISS [ILIES. 


4 





Bolt wd Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 
_Bolt Pointers, 
Upsetters and Benders, 

Nut Tappers, 






_ 
7 = ee, Bolt Cutters, 


ee 


Bolt Headers, 
9 Nut Machines, 


Washer Machines, Car Link and Pin Machinery. 


= The National Machinery Go., Tiffin, 0. 








THE GARVIN 


Universal and Plain Millers, Hand 
and Engine Lathes, Drill Presses, 
Planers, Shapers, Profilers. 









We Manufacture a Full Line of 


SCREW MACHINES 
TURRET LATHES. 


Automatic Feed, Wire Feed, 2 inch 
Hole in Spindle. 
or Geared Friction Head. 


Write for Catalogue and List of Over 500 New and 
Second-Hand Tools now ready for delivery. 


LAIGHT AND CANAL STREETS, NEW YORK. _ 


MACHINE C 









Back-Geared 


030 ‘s10}jNOH Bury ‘sossolg 


I9MOg ‘SIOpULI4) ‘1°-43NH pus oIg 
‘si0qjnQ IBEX) ‘souryovy™ Burtddey, | 


‘souITgOBy Butliogn Zuridg o11M 


SEMI-STANDARD, 


Correspondence Solicited. 
i 





American Gas Furnace Co., 


Send for Catalogue, Estimates made re 
any mechanical operation requiring 
niet » even and control- 
able temperature. 


No. 80 NASSAU STREET, 





THE INGERSOLL MILLING MAG 


ROCKFORD, 


15 in., 22 in., 24 in., 
zontal Boring Machines. 

36 in.x86 in.x8 ft. 
Weight, 22,000 Ibs. 


— Cutters of any Size or ‘on 





PAT. DEC. 24, 1889. 


ILLS. 


36 in. Slab Milling M: 


Slab Milling Machines. 


HINE 60, | 






ichines. 


ses 





BICKFORD DRILLCO. 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND. 


UNIVERSAL 


RADIAL DRILLS. 


BORING and TURN- 
ING MILLS. 


CINCINNATI, O. 





3 PIKE STREET, 





TAPPING 
j Acland “apping Attachment, 


HAMPDEN TOOL CO., 
HOLYOKE, MASS. 

i PRICES REDUCED. 
DOES NOT BREAK TAPS. 
odsenaeeal erated by Ff Al onan Sng 


Is free trom all adjustable frictions, &c., that 
require scientific treatment continually. 


Send for Circular. 


re) al) @ [a 2 


ap jeer tasek C0. 











— 







NEW YORK 
AND CHICAGO 





ee 
== | 
z EieIoE. ataEs Lada kalal 


i. \ Mi Manufacturers of 
RNa! Drawing Materials, 
TSX ~~ Surveying Instru- 


a ments, &. "1 bg 


+ 
Paragon Drawin; siapenenaats Extra and Best uality, 
German Drawing fostraments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, yy -Squares, Slide Rules, Standard Profile and 
Cross-section Papers. Catalogue to professional people on 
application, 








REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni 
versal Too) 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi. 
ally while 
adding to the 
efliciency of 
the machine 
by supplying 
SEND FOR CiRCULAR, 





all attachments. 





GISHOLT MACHINE CO., Madison, Wis. 
















Machine. 
Sizes, 9", ?’, #’, a, 6” 
MADE BY 
HURLBUT, ROGERS 
MACHINE Co. 
South Sudbury, Mass, 

g Chas. Churchill & Co., Ltd., 
__ Agents, . Cross St., Londoa, 
England. 


W.C. YOUNG M’F'G CO.,"°sas"" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


THE McNAULL 
UNIVERSAL RADIAL 


DRILL. 


Patented. 
BEST THING OUT. 
Write for circulars to 


McNAULL 








RONCEVERTE, | 
W. VA. 


Lo way 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing pulleys, armatures, 
cutter heads and rotary parts of machinery in general. 
Ways are chilled and ground. Spirit levels attached. Sub 
stantial, acc NP chea a, Send for circular. 

>. BOWSHER, South Bend, Ind. 








aus CALIPERS it ALL SIZES and STYLES 


For inside and outside measurement. 


Warranted first- 
ig lass and accurate. 
Made out of steel 





withhardened jaws 
Vernier and Metric Measurements to order. 10 in., 


with 2% in. Jaws, by mail or express, $4. 00. 10 in. 
Latest Improved Extension Surface Gauge, $1.50. 
Ask your Dealer for it, or send for cire ulars and 


testimonials to 


Cc. SMITH, COLUMBIA, PA. 





1893 
CATALOG’S NOW READY 
STANDARD TOOL CO., 
ATHOL MASS., U.S A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 





\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor t 
BREHMER BROS., 
440 N. 12th St., Philadelphia, "Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





NEW PATTERN 





(2 INCH BY 5 FT. LATHE. 


Hollow Head 
Spindle. 


Steel Rack and Pinion 
to move Oarriage. 


Steel Lead Screw 


with Open and Shut Nut. 


INDEPENDENT 
ROD AND PATENT 
FRICTION FEED. 


Patent Variable Feed 
and Patent Friction 
Counter. 


Weighs 930 Lbs. 


4. We build a Standard 
7 Line of Engine Lathes up 
to 30 inch swing. 


: = tri i 
F. E. REED & e CO., Paconsinr, Mass. 


Selling Agents: MANNING, MAXWELL & MOORE, New York and Chicago. 








ENGINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ff. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. A. 


299 0.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


= POST, 


SUSPENDED 



















Z cs AND 
WallRadial Drills 
4 Sa From the 
= smallest to 
thelargest. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 





Ete, 





 ETATHE. 









Send for 
CATALOGUE Mee | 
for ’92, 
JONES &., LAMSON MACHINE CO., 


Sp ringfield, Vt., U.S. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 








DETROIT, MICH. 





The Sgt lea a ve 


Ne 2 


> UNIVERSAL CUTTER. 9 
6 REANER GRINDERS..~, 


ma CH aval atat via 








OC? 


Slotters, | a 





PLAIN and 
UNIVERSAL 


ILLING 
ACHINES 


of approved de- 
. sign and high 
le grade workman- 
eg Ship. 
* KEMPSMITH 
MACHINE TOOL CO., 
Milwaukee, Wis. 











| ~—s;OUR SPECIALTY 


GRANK and GEARED SHAPERS. 


- STEPTOE & CO., Cincinnati, 0. 
Geo, Place Machine Co., Agents, New York. 





















P, BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, sam 


WORCESTER, MASS, 








piping required to sup- 
ply it with water. Al- 
ways ready for use. 
Simplest in construc- 
tion, most efficient in 
operation. Send for 
Catalogue and Prices, 


it F & John Barnes Co, 


1995 RUBY ST., 
os = rocxrorp, 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross StT., FINSBURY, LONDON, €E.C., ENG 


ILL 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. s MARK, 


FIFE CUTTING & TAD MACHINE, 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


=" Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 





CHAS, CHURCHILL & C0,, Lt'd, 
21 Cross St., Finsbury, London, 












& 





CENTER INDICATOR 


Sent postpaid on receipt of $1.50. 
S. A. SMITH, 23 So. Canal St., Chicago, Il. 








| BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
RED 


MANUFACTU BY 
WM. BARKER &CO., Cincinnatl, Ohio. 
SEND FOR CIRCULAR. 















BORING AND 


i TURNING 
cer MILLS, 


m 4,5, & 6 Ft. Swing. 


H. Bickford 










Verticat Dari Presses, 12 to 52 
inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 

PRENTICE BROS., 
WORCESTER, MASS. 










Upri 

&p 
= pright 
Di j * 
“a Drill 
ar rl S. 
ids 
41 4 The Snyder celebrated 
er Upright Drills with 
al: | latestimprovements are 
33! # what you want. Con- 

a sumers say they excel 


4) for general or special 
wa MachineShop work. For 


i\ Sale by leading Machine 
\ Tool dealers, 
1A Es Bayer, 
a 


WORCESTER, 
MASS., 
U.S. A. 





“|S UapsRy 99 





‘}) ‘yaodesplig 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OP YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 








Maule's “Skeleton” I the Die 


ts Manufactured hy PANCOAST & MAULE, 
, Philadelphia, U.S. A. 
1sa Skeleton in construction, 
a Giant in effictency, 
an Infant in price. 
Ask your jobber for full 
particulars of it, and tf he 
e you the desired 
shall be 
. Lf you 
use any Pipe Dies, this one is a 
tool far too good and cheap for you 
not to know all about it. 





cannot giz 
Pinformation, we 
most happy to do so 








ELECTRIC 
CRANES 


AND 


TOOLS. 
PAWLING & HARNISCHFEGER, 


BUILDERS, 
MILWAUKEE, Wis. 





At ea peppery 
L RS oer mf 
MACHINISTS” SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEI GHTON, SYRACUSE, N. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Toe) 
for all Bench V ood. 
workers, Latest and 
Best Design. lnfringe Ts 
Prosecuted, Trial, noq 
orders, solicited. ° 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & €O., 
Manchester, England, 






















PATENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 
ADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILLL & CO., L’t’d. 
21 Cross St., Finsbury, London, E. C., Eng. 
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WM. SELLERS & CO,, incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


j 








THE LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U. S. A. 





4 
= 
MACHINERY. 
For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and Wagon 


Makers, Agricultural Implements, etc., etc. 
Correspondence stating requirements solicited. 


TO OBTAIN AN ACCURATE CARD WITH AN 


iNDICATOR 


It is necessary to use a perfect method of reducing the 
motion. 


This is done by using our 











SS TOTS SEES 


SESS: 


i= 


Lightest and only Perfect motion made. 
EBSTER & 


For circulars and 
prices address PERKS TOOL Co., 
Cor. spring & Monroe dSts..Springfielu, Ohio, U.S. A. 





t 

‘ 

' 1%, 4%, %, 1 and 2 Horse Power. ' 
j ILLUSTRATED PRICE LIST FREE. | 
i MODELS, 
; Tools, Castings and Experimental Materials 

1 
1! 
; 


I 
for Amateur Mechanics and Inventors. 1 
1 


106 & 108 Liberty St., 
NEW YORK CITY. 


ROAmADPA 


UPRIGHT, HORIZONTAL AND MARINE 
' 
' 


A. L. WEED & CO., 













The DETRICK & HARVEY 
MACHINE CO., 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS O 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC 


NEW YORK OFFICE, EauiTaABLe BUILDING. 
GEORGE PLACE, Agent. 


THE HILLES & JONES CO. 
WILMINGTON, DEL. 


—MANUFACTURERS OF— 


WMACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our VWERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive Work. 












= : 


WYMAN & GORDON. 





WORCESTER, 
MASS. 












































THE ACME, MACHINERY CO. 


Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM CINCINNATI CENTENNIAL. 
ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The thread- 
ing head is made entirely of steel. No links, levers, springs, caps, 
cases, blocks or die rings in or about the head. Separate Heads 
and Dies Furnished. Write for descriptive circular and price 


list to . 
= Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill, U.S. A. 
Agents for Great Britain, CHARLES CHURCHILL & CO., Ltd., 
21 Cross Street, Finsbury, London, E. C., England. 












PAT. DEC, 5, 1882. 
PAT. DEC, 4, 1553 
PAT, AUG, 25, 1885, 











PUNCHING ~° SHEARING MACHINERY 


<= BOILER MAKERS ROLLS. 3% 
View Doty Manuracurinc © 
Janesville 7 Wisonsin. | 


or ni 


PA 



























. Ly, 
SWSo AND Y 
& RS Flask Making Machinery ¥ %, 
S ONE OF OUR SPECIALTIES. Gy Gy 
LS OOLLEGE OUTFITS A LEADER. ¢ 
W a 


THE EGAN (C0. 


239 to 259 W. FRONT ST., Cincinnatl, Ohio, U. 8. A. 














Deposited in the U. § $887,000.00, 


Policies issued givin, 
ployers against loss by 
account of Accident. 
of Occupation. 
auring year. 
part of 


CINCINNATI, 
w O10, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, perringe Works, 
c., &e. 


full protection to Em 
laims from Employes on 
Rates Proportioned to Risks 
_ One Premium the only Payment 
No Contingent or other Liability on 
mployer. 
CHIEF OFFICE IN THE UNITED STATES! 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central Street. 
NEw York: Edmund Dwight, Jr., General Agent, 51 Cedar 


Street. 

MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser ; 
W. A. L. LAUGHTON, Manager; John Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia. 

CHicaGo: Geo. A. Gilbert, 226 and 228 La le Street. 

87. Louis: F. D, Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CrTrEs. 





All of the highest standard of excellence 
W. H, DOANE, Pres, 





D, L, LYON, Sec'y. No. 1 Band Saw. 





[he Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key. 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly, without the use of a 
scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 

For particulars address THE MORTON M’'F’G 
%0.. MUSKEGON HEIGHTS. MICH. 


ROBERT POOLE & SON C0. 
ENCINEERS & MACHINISTS. 
TRANSMISSION.MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FAGILITIES FOR THE 


HEAVIEST CLASS OF WORK 





BALTIMORE, MD. 
THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 
THE BURTON MACHINE CoO., 
302 Peach St., 










The cut represent 
our Stationary an 
Portable Key - Seat 
ing Machine, whic! 
fully meets all th 
requirements of % 
machine shop. They are furnishe: 
with one, two or three Arbors, & 
desired, to cut any width of key-sea! 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor work: 






in all bores from 1 15-l¢ 
inches to 3 inches diameter 
and cuts seats 12 inches 





2 7-16 inches Arbor works in all bores from 2 7-16 inches t 
4 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches t 
4 inches diameter, and cuts seats 26 inches long. 
ith an attachment for the purpose seats can be cut in holes 
13 small as 1 inch diameter, by one passage of the cutter. 
If the work is heavy and too ‘arge to be placed on machine it 
an be detached from stand and used as portable machine. 





LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY’S ALARM. 


_ It will prove a good 
investment, 
> Ashley Enpineering Co, 


136 Liberty Street, 
New Yorx Ciry. 
Agents wanted in every State. 


DRY STEAM. 


ENGINE 





GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key-making Machines. 

VALLEY MACHINE CO, 
SAGINAW, MICH. 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, O., 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe- 
rienced with other Key Seat- 
ers, say the Giant is superior 
in every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
familiar with the principal 
Key Seaters, and that the 
Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co,, Limited, 

21 Cross st., Finsbury, E. C. 

















OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


ENGINE CASTINGS. 


1-8 to 6 H. P. Horizontal and 
Marine 8, 16 and 6O Light 
DYNAMOS. 


Simpson's Centrifugal ‘ 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 





Fan, Sewing Machine and i Y also used in conveying steam long dis 
Boat Motors. Either parts 5 ee” tances, for Steam Hammers, Dry Houses, 
with instructions or finished aT Water Gas Generators, and for all pur 


machines. QOur 825.06 
PLATING DYNAMNO 
runs 30 gal. of solutian, Send 
stamp for Catalogue. 


poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 











PALMEB BROS., Mianus, Cons. Fifth and Buttonwood Streets, Philadelphia. 
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~ 2 BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


= Nina a : Simple, Compound and Triple-Expansion Enges. 
} icaasi HiGH-PRESSURE BOILERS. 

= Complete Steam Power Plants of Highest Attamable Efficiency 
= Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


r ENGINE Co. ’S SALES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York City. 
re 1eRETE ENGI John Hancock Bld’g. Boston, Mass. N. W. ROBINSON, 97 Washington St.. Chicago, ill. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 

A. M. MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 





ALBANY STEAM TRAP CO., ALBANY, N. Y. 
RETURN , AUTOMATIC 
see SPECIAL. iy | STEAM PUMPS 


9 AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


VALVES. 


AMES IRON WORKS, 
a OSWECO,N. Y. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 
“OTTO” GAS ENGINE WORKS 





SCHLEICHER, SCHUMM & CO., 


33d “ee gga Sts., ee 


ew York Agenc 
‘8 Vesey St. N. %. 


Branch 
151 Monroe St EHICAGO. 





THE TWiSS IMPROVED AUTOMATIC | ENGINE, 
tur 
fl NELSON W. TWISs, Zs Whitney 
Ave., NEW HAVEN, CONN, 
ce New C ylinders put onto 
old engines, effecting asaving 
of 25 to 40 per cent. in fuel. 
Also vertical and marine en- 
gines. 





> Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than anv other Gas Engine doing the same work. 


== The Almond Coupling 


A NEW quarter turn 
motion to replace] _ 
quarter turn belts and 
bevel gears. 


7. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


ENGINES & BOILERS 


Stationary & Sem1-Portable. 
8 to 25 HORSE-POWER. 
\ WESigh in Grade. 

Low in Price. 
Send for Pamphlet. 


The W. C. LEFFEL CO. 


Greenmount Ave., Springfield, 0, 

















NoIsSSL5sa8, 
nN m 








STRONG, WELL BUILT 
szatt2""STEAM ENGINES 
Horse Power 
y 12 tooo! a = Adapted to Heavy, 


Continuous Work. 
SUITARLE 


Tubular & Firebo: 
BOILERS 


on bend } for immedi. 


NDLER & TAYLOR CO. INDIANAPOLIS: IND 


= 


CHA 








YOu WISH TO OBTAIN 


Steam 


Mailed free 


IF 





Drv 


Write Postal for copy of our New Book, ‘* How to Obtain Dry Sieam.”’ 


THE POND ENCINEERINC CO. 


Offices: ST. LOUIS, CHICAGO, KANSAS CITY. 





CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


y¥2 HANDSOME CATALOCUE FREE. 
7 THE CONOVER MFG. 00., 95 Liberty St., N.Y. 
HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus. 


BOSTON BLOWER CO., Boston, Mass. 


O KEYS OR KEY SEATS! 
ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 














MANUFACTURED awe. HL. NICHOLSON & CO., WILKES-BARRE PA. 
















MANUFACTURERS 
BE IMPROVED = 


CORLISS STEAM ENGINES Sis. é 
IN cae ee ETy ee 


OWER Sa 
or (emecere Poets 


sin lke aay COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 














WAY eL SBORO, 







(Tandem Compound.) 


re IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 Cortiandt st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


; ) "Dick & Church” Automatic Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
: Horizontal Tubular and Manning Vertical Boilers. 


, ENGINES 


q 7‘) WESTON ENGINE co., 
! PAINTED POST, N. 


REPRESENTATIVES. 
= JULIAN SCHOLL & CO.. 126 Lil ty St., N.¥. 
GEO. D. HOF ferkae® Boake Sey Chic CAgO. 








4 
SS 





AUTOMATIC 
IIGIit A Ep 


HIGH PRESSURE BOILERS 


AND 


COMPLETE POWER PLANTS ‘ 








IGH GRADE AUTOMATIC CUI-OFF ENGINES. 


No ot 





her enginehasa perfectly balanced valve. 


SIMPLE,TANDEManpCROSS 
ore 
OUR GUARANTEE. WHO DARE MEET IT wy p>" 


hen fully loaded than when running empty,and o educ-f'y 
tion of boiler pressure from the greatest to that necessayy}/ > 
to do the work, will not reduce the speed of engine one 
this guarantee - 











revolution. Any engine failing tome 
becomes the property of the purchaser upon pdy- 
ment of one dollar Send for Catalogue 
{141 Liberty St. New York. NY. J. 
‘412 Washington Ave. St.Louis, \o./ 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
i6) Washington S 


Y. 
46N 7th 8t., P hilaste Nh L. 
77 Haverhill St.. Boston 


" rs ]Ht 





28 W. Randolph St.. Chicago 
99 ist Ave., Pittsburgh 
1179 Race St., Cincinnati. 


CASt LUTOMATIC HGR PED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation. 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 214 to 25 H. P. 


' Manufactured hy THE J. T. CASE ENGINE CO., 
NEW BRITAIN, CONN., WM. S. HINE, Gen’l Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y 











Air Compressors wiTH 
Compounp Air Cy tinvders, 
AND Compounp Steam Cy.- 
INDERS WITH Meyer or Cor- 
Liss VALVEs. 


RAND DRILL CO, 


23 Park Place, 
U. S.A 





aR NEW YORK, 
BRANCH OFFICES: Monadnock 
Building, Chicago; Is hpe ming, 
Mich.; 13 ue 18th dt., Denver ; Sher: 
ae brooke -Q., Canada ; Apartado 
830, Me “Td © City. 





CHIN E fe 
fA in and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Gt. 


ENGINEERING CO 
NICETOWN 
PHILA 
49 DEY ST. 
NEW YORK. 


Y sori GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 














Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 
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AMERICAN MACHINIST 





FEBRUARY 9, 1893 








BROWN & SHARPE MFG.°CO., PROVIDENCE, R. LITHE PRATT & WHITNEY COMPANY, 


PRICES. 
No. 1 UNIVERSAL MILLING MACHINE. 
1864, 51.000. 1875, $800.00. 1886, 3550.00. 1892, $480.00. 


No. 2 PLAIN MILLING MACHINE. 


1875, 3425.00. 1886, 3340.00. 1892, $275.00. 


No. 4 SCREW 


1886, 


MACHINE. 


1875, 5600.00. $450.00. 1892, $350.00. 


No. 2 UNIVERSAL 
1886, 5800.00. 


GRINDING MACHINE. 


1890, $650.00. 1892, $495.00. 


A still further reduction in the price of Universal Grinding Machines has just been 
made, Particulars given on application, 

Our are with the intention that they shall be the 
respective classes. Our buildings are modern, our tools and appliances the best attain- 
As the 


machines made best of their 


able, and our labor and methods are constantly becoming more efficient. cost 


of the work is diminished, the prices of the machines are reduced. 


INILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE) ‘TOOLS.- 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 

PITTSBURGH, 


LEWIS BLOCK 








12-FQOT BOKING AND TURNING MILL. 
NEW YORK, CHICAGO, 


136 & 138 LIBERTY ST PHENIX BLOG. 











TITAS ACL, AAT TA 
LNURBASLD SAU 
Show that our customers appreciate the 
value of improvements made in 


JENKINS STANDARD PACKING JENKINS PACKING. 


i" It can be used again and again. Does not 
END TENKING ROT or BURN out. Have you tried it 
sila ts recently? 1f not, DO SO! Look for ‘* Trade 
Mark.” JENKINS BROS,, New York 





Philadelphia, Boston and intone. 





THE YALE & TOWNE MFG-CO. 


STAMFORD CONN 
“NEW YORK. CHICAGO PHILA. BOSTON 








THE LO0GE ans MACHINE TOOL CO. 


Works, CINCINNATI, OHIO. 
WE BUILD A COMPLETE LINE OF 


IMPROVED LABOR SAVING MACHINE T00LS 


WHICH ARE NOTED FOR THEIR 
SOLIDITY, CAPACITY, and FINE 
CONSTRUCTION. 


NEW YORK STORE, 
64 Cortlandt St 
CHICAGO STORE, 


68-70 S. Canal St 


ALFRED HERBERT, 


Coventry, England 


IMPROVED 24, 26, 30, 36, 42 and 54-INCH METAL PLANERS., 


NO'’TICE. 


It is being circulated that some machines @an do 50¢ 
speci 1 machine 1/; more work than the Eberhardt 


GEAR CUTTER. 


We have yet to see the one that does it; 
















and another 


the facts are 


E , we are 
cutting more gears, either cast irom or steel, where our 
machines are placed alongside of these other 
machines. We can refer intending purchasers 
to shops where these are running. 
' m2. We warn the consumer from purchasing 
‘ A) intringing machines, Write to 


GOULD & EBERHARDT, 


NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 


FIARTE'ORD, CONWW. = 


DS 4 = 
MANUFACTURE i; 


PLAN = = S “le 


To plane 16 in. x °3 in. x 3 ft. 
to 40 in. x 40 in. x 20 ft. with quick 
return motion. 


PILLAR SHAPERS ¢ 


Wich 9 and 14 inch stroke. 


DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION 






SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 


Single and Double Head 


MILLING MACHINES 


Description and Prices sent on 
application. 


So 


A 


WESTERN BRANCH : 
100 West Washington Street, Chicago, Ills, 





UNEQUALLED IN QUALITY AND FINISH 


THE BILLINGS & SPENCER CoO. 
HARTFORD, CONN. 


BRASS WORKING MACHINERY 


> fp \2" & 16" MONITORS 
J VALVE MILLING 


MACHINES. 





MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


RAILWAY and 
MACHINISTS? s 





TOOLS AND SUPPLIES. 


ed Lathes, 
Chocks | 


ving 


Bevol 
for Globe Valves. Two-Jawed 


Chucks, Small Tools and 
Fixtures 


Double Key Lathes, Spe 
Slide Rests. 


The Celebrated 
F. E. REED 


WARNER & SWASEY, Cleveland, oO. 














o r . e 16-inch Swing 
(@) Sf) v gq Engine Lathe. 
: fry) —_ 
- ae at 
= e = 
pe z 
(x) an 3 Y) 111-113 LIBERTY ST., NEW YORE, 
z , 
vote _~ is © =) We carry the largest line of Tools and Supplies in the City. 
LL, — N a a on} 
(1, ¢ —) “yo & : 
9 £8 g 
oO é Vw = 
aie (x) oO nN & wc 
- 3 ~— = ' Ss 
- ™ I 
— * = % . ¢ 
ot 2 ey 
~~ 2" « S 
m 4 & & 
iz ° 
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J, M. 


PRICES REDUCED WM. B. FRANKLIN, Vice-PREsmENT. 


Mi, WB DUS) ms 


B. PIERCE, SEcrRETARY & TREASURER 
LARGE STOCK, 


QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


ALLEN, PRESIDENT. 


a HGE 





SECOND VICE-PRESIDENT. 





WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS, 


. SPUR-GEARED AND SPIRAL-GEARED | 
(* SELLERS? JIOTION ») 


ANERS 


MANUFACTURED BY 


The G. A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 











20 SIZES. 






From 22/’x22’’ 
to 96x78” any 


lengtn 





| 
0. | 

















27’ 327" <8’ Planer. | 20’ z 6’ Chucking Lathe. 16” 26" ‘Engine Lathe. | 
SHENDEY MACHINE “GO. ToRRING! ON: Cor | 


3 MACHINE TOOLS: =<": 


J.M.CARPENTER = 


| 96’ Pillar Shaper. 
(CHAS. SEUNG 8, Agts, 
21 CRO) 
| Finsbury, pode g Eng. 











Manufacturer 
—of— 


TULETT ET 





PAWTUCKET.R.I. 





APS & DIE 





